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Roanoke  

Urbana 

Danville 

Dowell 

Taylorville 

Urbana 

West  Frankfort.  . 

Marion 

Kincaid 

Collinsville 

Coello 

West  Frankfort.  . 

Valler 

Christopher .... 

1917-1919 
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Died  in 
office. 
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office. 
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Davi/e,  Russell 

Evilsizer,  Bradley 
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I  GENERAL  —  TABLE  1  —  DIRECTORY  OF  MINES  —  1983 


Name  of  Operator 


County 


Amax  Coal  Company,  Delta 

Amax  Coal  Company,  Leahy 

Amax  Coal  Company,  Sun  Spot 

Amax  Coal  Company,  Wabash 

Consolidation  Coal  Company,  Buming  Star  #2  .  . 
Consolidation  Coal  Company,  Buming  Star  #4  .  . 
Consolidation  Coal  Company,  Buming  Star  #5  .  . 

Consolidation  Coal  Company,  Hillsboro 

E  &  B  Coal  Company,  #2 

E  &  B  Coal  Company,  Corinth 

Equality  Mining  Company,  #1 

Freeman  United  Coal  Mining  Co.,  Crown  II 

Freeman  United  Coal  Mining  Co.,  Orient  #4  .  .  .  . 
Freeman  United  Coal  Mining  Co.,  Orient  #6  .  .  .  . 
Freeman  United  Coal  Mining  Co.,  Fidelity  #11.  .  . 
Freeman  United  Coal  Mining  Co.,  Buckheart  #17 

Freeman  United  Coal  Mining  Co.,  Industry 

Illinois  &  W.  Virginia  Coal  Co.,  Illinois  Mine 

Inland  Steel  Coal  Company  #1 

Inland  Steel  Coal  Company  #2 

Jader  Fuel  Company,  Inc.,  Jader  #4 

Jader  Fuel  Company,  Inc.,  Lovilia 

Kenellis  Energies,  Inc.,  Brushy  Creek 

Kerr-McGee  Coal  Corp.,  Galatia  Mine 

Mrtland  Coal  Company,  Elm 

MkJIand  Coal  Company,  Rapatee 

Monterey  Coal  Company,  #1 

Monterey  Coal  Company,  #2 

North  Skle  Mine 

OW  Ben  Coal  Company,  #21 

OW  Ben  Coal  Company,  #24 

OW  Ben  Coal  Company,  #25 

OkJ  Ben  Coal  Company,  #26 

Peabody  Coal  Company,  #10 

Peabody  Coal  Company,  BaWwin 

Peabody  Coal  Company,  Eagle  #2 

Peabody  Coal  Company,  Marissa 

Peabody  Coal  Company,  River  King  #3 

Peabody  Coal  Company,  River  King  #6 

Peabody  Coal  Company,  River  King  U/G  #1 .  .  .  . 

Peabody  Coal  Company,  Will  Scarlet 

Sahara  Coal  Company,  #6 

Sahara  Coal  Company,  #7 

Sahara  Coal  Company,  #20 

Sahara  Coal  Company,  #21 

Sahara  Coal  Company,  #22 

Southwestern  IL  Coal  Corp.,  Captain 

Southwestern  IL  Coal  Corp.,  Streamline 

J.  J.  Track  Mining  Co.,  Brown  Bros.  #2 , 

Turris  Coal  Company,  Elkhart 

White  County  Coal  Company,  Pattiki 

Williamson  Coal  Company,  #2 

Zeigler  Coal  Company,  #5 

Zeigler  Coal  Company,  Murdock 

Zeigler  Coal  Company,  #11 


Perry 

Fulton 

Wabash 

Perry 

Perry 

Jackson. .  . . 
Montgomery 
Williamson.  . 
Williamson.  . 

Saline 

Macoupin  .  . 
Williamson.  . 
Jefferson.  .  . 

Peny 

Fulton 

McDonough. 
Vermilion.  .  . 
Jefferson .  .  . 
Hamilton  .  .  . 

Gallatin 

Gallatin 

Saline 

Saline 

Peoria 

Fulton 

Macoupin  .  . 
Clinton  .... 
Williamson. . 
Franklin.  .  . . 
Franklin.  .  . . 
Franklin .... 
Franklin. .  .  . 
Christian  .  .  . 
Randolph. .  . 
Gallatin .... 
Washington . 

St.  Clair 

Randolph.  .  . 

St.  Clair 

Saline 

Saline 

Saline 

Saline 

Saline 

Saline 

Perry 

Randolph. . . . 

Saline 

Logan  

White  . 
William 
Douglas.  . 
Douglas.  . 
Randolph. 


Marnn 

Campbell  Hill. . 

Vermont 

Keensburg.  .  .  . 

DuQuoin 

Cutler 

DeSoto 

Coffeen 

Marion 

Thompsonville . 
Harrisburg .  .  .  . 

Virden 

Pittsburg 

Waltonville 

DuQuoin 

Canton 

Industry 

Oakwood 

Sesser  

McLeansboro.  . 
Shawneetown  . 
Shawneetown  . 

Galatia 

Han-lsburg .  .  . . 

Trivoli 

Farmington  .  .  . 
Carlinville  .  .  .  . 

Albers 

Marion 

Sesser  

Benton 

West  Frankfort. 

Sesser  

Pawnee 

Marissa 

Shawneetown  . 

Marissa 

New  Athens.  .  . 

Marissa 

Freeburg 

Stonefort 

Harrisburg .... 

Harrisburg .... 

Harrisburg .... 

Harrisburg .... 

Harrisburg .... 

Percy 

Percy 

Harrisburg .... 

Elkhart 

Carmi 

Energy 

Murdock 

Murdock 

Coulten/ille  .  .  . 
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Supt.  of  Mine 


Local  Mine  Mgr. 


Address  of  Main  Office  of  (Company 


Jerry  Reese 

Jerry  Reese 

Harry  Combs 

John  Shotton 

Gerald  Bayless  .  .  .  . 

Birdie  Waide 

Birdie  Waide 

Cfiarles  E.  Maloney  . 

George  Higgins 

George  Higgins  .  .  .  . 

Dale  E.  Walker 

Dale  E.  Walker 

Floyd  W.  Lee 

Don  Jones 

Bev  Edwards 

Edward  W.  Downen . 
Tom  Wignall,  Jr 

P.  B.  Lilly 

Robert  Gilstrap  .  .  .  . 
Robert  Gilstrap  .  .  .  . 

G.  L.  May 

G.  L.  May 

Jerry  Wfiite 

W.  A.  Young 

L  W.  Wilson 

J.  L.  Reynolds 

M.  D.  Cavinder  .  .  .  . 

Robert  Danko 

Robert  E.  Nerone.  .  . 
Fon-est  A.  Younker.  . 
Forrest  A.  Younker.  . 
Dennis  Stevenson  .  . 
Dennis  Stevenson  .  . 
Robert  E.  Nerone.  .  . 
Dennis  Stevenson  .  . 
Walter  S.  Lucas 

Walter  S.  Lucas 

Walter  S.  Lucas .  .  .  . 

Walter  S.  Lucas 

Walter  S.  Lucas .  .  .  . 

Larry  Fuller 

Larry  Fuller 

Jofin  T.  Brown 

Ed  Sumner 

Paul  R.  Siler 

William  A.  Page 

Ray  Colombo 

Ray  Colombo 

Marcel  Chamness  .  . 


James  Shepfierd  .  .  . 

Stephen  Garcia  .  .  .  . 

Roger  Gann 

Richard  C.  Delloma  . 
Robert  Harstirn  .... 

Birdie  Waide 

Birdie  Waide 

Charles  E.  Maloney  . 
Ernest  Fletcher  .  .  .  . 
Wayne  Hanklns  .  .  .  . 

Daniel  R.  Wild 

M.  D.  Hall 

Donald  Tippey 

Floyd  W.  Lee 

Steve  McCommons  . 
Marion  Bowman.  .  .  . 
Edward  W.  Downen . 
Randall  Tanner  .  .  .  . 
Cecil  E.  Newcom  .  .  . 

S.  S.  Rowland 

James  W.  Grimm .  .  . 
D.  L.  Lidwell 

A.  B.  Floyd 

G.  L  Roberts 

B.  P.  Dunnigan  .  .  .  . 

L.  T.  Grogan 

A.  E.  Lynch  

R.  M.  Spillman 

Thomas  Hemian  .  .  . 

William  Opolka 

Joseph  E.  Sharp  .  .  . 
Donald  W.  KInstler .  . 
Charles  R.  Thomas  . 
Charles  R.  Thomas  . 
William  R.  Raetz  .  .  . 

John  M.  Smith 

Carl  Griffiths 

Thunnan  Gulley .  .  .  . 

Thurman  Gulley .  .  .  . 

James  Teal 

Carl  Griffiths 

Tom  Tucker 

Gene  Coleman  .  .  .  . 

John  T.  Brown 

John  Hughes 

Carl  RekJelberger.  .  . 
Dayton  McReaken .  , 
Robert  H.  Wallace  .  . 


Ron  Stephens P.O.  Box  967,  Indianapolis,  IN  46206 

Homer  Fruit 105  S.  Meridian  St.,  Indianapolis,  IN  46206 

Richard  Barnhart  ...  105  S.  Meridian  St.,  Indianapolis,  IN  46206 

Larry  Prather 105  S.  Meridian  St.,  Indianapolis,  IN  46206 

P.O.  Box  218,  Pinckneyville.  IL  62274 

P.O.  Box  218,  Pinckneyville,  IL  62274 

P.O.  Box  218,  Pinckneyville,  IL  62274 

Executive  Park  E.,  101  Plaza  E.  Blvd.,  Evansville, 

Edwin  Gajewski ....  P.O.  Box  C,  Carterville,  IL  62918 

Victor  G.  Waldron  .  .  P.O.  Box  C,  Carterville,  IL  62918 

Charles  E.  Maloney  .  R.R.  #2,  Harrisburg,  IL  62946 

James  A.  Lee 300  W.  Washington  St.,  Chicago,  IL  60606 

Raymond  Wilkins ...  300  W.  Washington  St.,  Chicago,  IL  60606 

Donald  McCluskey .  .  300  W.  Washington  St.,  Chicago,  IL  60606 

Daniel  R.  Wild 300  W.  Washington  St.,  Chicago,  IL  60606 

Z.  Smith 300  W.  Washington  St.,  Chicago,  IL  60606 

300  W.  Washington  St.,  Chicago,  IL  60606 

Floyd  W.  Lee P.O.  Box  455.  Oakwood,  IL  61858 

Steve  McCommons  .  P.O.  Box  566,  Sesser,  IL  62884 

Marion  Bowman.  .  .  .  P.O.  Box  566,  Sesser,  IL  62884 

Bill  DeVous P.O.  Box  620,  Shawneetown,  IL  62984 

Christopher  Williams  P.O.  Box  620,  Shawneetown,  IL  62984 

Paul  L  Smock 617  E.  Church  St.,  Harrisburg,  IL  62946 

Mike  Davey Kerr-McGee  Center,  Oklahoma  City,  OK  73125 

Lyman  I.  Walter 1865  N.  Henderson,  Galesburg,  IL  61401 

P.O.  Box  8,  Trivoli,  IL  61569 

J.  C.  Lehmann P.O.  Box  496.  Carlinville,  IL  62626 

D.  R.  Lange P.O.  Box  496,  Carlinville,  IL  62626 

P.O.  Box  37,  Marion,  IL  62959 

C.  M.  Reed 69  W.  Washington,  Chicago,  IL  60602 

V.  R.  Brandon 69  W.  Washington,  Chicago,  IL  60602 

U.  S.  Cavinder 69  W.  Washington,  Chicago,  IL  60602 

C.  Jackson 69  W.  Washington,  Chicago,  IL  60602 

E.  Drea 301  N.  Memorial  Drive,  St.  Louis,  MO  63102 

William  Jones 301  N.  Memorial  Drive,  St.  Louis,  MO  63102 

Charles  Dixon 301  N.  Memorial  Drive,  St.  Louis,  MO  63102 

Gary  J.  Hatfield 301  N.  Memorial  Drive,  St.  Louis,  MO  63102 

301  N.  Memorial  Drive,  St.  Louis,  MO  63102 

301  N.  Memorial  Drive,  St.  Louis,  MO  63102 

David  A.  Jenkel 301  N.  Memorial  Drive,  St.  Louis,  MO  63102 

301  N.  Memorial  Drive,  St.  Louis.  MO  63102 

Dayton  Dallas Three  1st  Nat.  Plaza,  Suite  3050.  Chicago,  IL 

60602 

Charles  Stilley Three  1st  Nat.  Plaza,  Suite  3050,  Chicago,  IL 

60602 

Don  Pankey Three  1st  Nat.  Plaza,  Suite  3050,  Chicago,  IL 

60602 

Don  Pankey Three  1st  Nat.  Plaza,  Suite  3050,  Chicago,  IL 

60602 

Larry  Newton Three  1st  Nat.  Plaza,  Suite  3050.  Chicago.  IL 

60602 

500  N.  Broadway,  St.  Louis,  MO  63102 

500  N.  Broadway,  St.  Louis,  MO  63102 

John  T.  Brown P.O.  Box  288,  Han^isburg,  IL  62946 

Thomas  Wilson P.O.  Box  21 .  Elkhart.  IL  62634 

P.O.  Box  645,  Tulsa,  OK  74101-0645 

P.O.  Box  10.  Energy,  IL  62933 

Mike  Smart P.O.  Box  66913,  A.M.F.,  OHare,  IL 60666 

Harry  Hood P.O.  Box  66913,  A.M.F.,  OHare,  IL  60666 

Arlie  Smith P.O.  Box  66913,  A.M.F..  O'Hare,  IL  60666 
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I  GENERAL  —  TABLE  2 
GENERAL  STATEMENT  WITH  COMPARATIVE  FIGURES 


COUNTIES  AND  MINES 

Number  of  Counties  Producing  Coal 23  22 

Number  of  Mines  Operated 54  61 

Number  of  Underground  Mines 31  33 

Number  of  Surface  Mines 23  28 

OUTPUT  OF  TONS 

All  Mines 58,373,580  61,428,170 

Underground  Mines 33,370,383  35,683,871 

Surface  Mines 25,003,197  25,744,299 

EMPLOYEES 

All  Mines 14,759  14,950 

Underground  Mines 10,514  10,554 

Surface  Mines 4,245  4,396 

DISPOSITION  OF  TONNAGE 

Via  Railroad 39,838.997  43.685,833 

Via  Barge  or  Rail/Barge  Combination 9,004,751  5,677.129 

Local  Trade  and  Via  Truck 8,490,655  10.561.067 

EXPLOSIVES  -  POUNDS 

AN/FO 103,652.544  103,511.576 

Watergel/Slurry 2.137,154  2,044,550 

Dynamite/Primers 577,680  762.439 

Permissibles 66,860  161,275 

CASUALTY 

Number  of  Fatal  Accidents 4  7 

Numlaer  of  Non-Fatal  Accidents 1,214  1.577 


20 
58 
31 
27 

22 
66 
31 
35 

22 
71 
31 
40 

51,798,653 
29,235,503 
22,563,150 

62,542,417 
34,968,673 
27,573,744 

59,538,127 
32,681.230 
26,856,897 

18,148 
13,351 
4,797 

18,284 
13,219 
5,065 

18.499 
13.200 
5.299 

40,813,641 
2,380,414 
8,389,031 

50,895,204 
3,270,450 
7.733,292 

45.526,675 
2,924,582 
10.603,966 

72,895,582 

2  235  640 

735,656 
83.105 

670,966 

584,903 
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MINES  SUSPENDING  OPERATIONS  DURING  1983  SHOWING 
MONTH  OF  LAST  OPERATION 


MINE 

INDEX 

NUMBER 

OPERATOR 

COUNTY 

MONTH  OF 

LAST 
OPERATION 

S-28 

Old  Ben  Coal  Company  #27 

Franklin 

9-83 

MINES  ABANDONED  DURING  1983  SHOWING 
MONTH  OF  LAST  OPERATION 


MINE 

INDEX 

NUMBER 


MONTH 

OF  LAST 

OPERATION 


S-5  Consolidation  Coal  Company,  Hillsboro  Mine 

S-3  Freeman  United  Coal  Mining  Company,  Orient  #3 

S-56  Sahara  Coal  Company,  Inc.  #20 

S-7  Southwestern  Illinois  Coal  Co.,  Streamline  Mine 


Montgomery 

7-83 

Jefferson 

1-83 

Saline 

5-83 

Randolph 

6-83 

MINES  REOPENED  DURING  1983 


MINE 

INDEX 

NUMBER 

NAME  OF  OPERATOR 

WHEN  MINE  SUSPENDED 

OPERATIONS 

MONTH  &  YEAR 

OF  LAST 

OPERATION 

COUNTY 

NAME  OF 
OPERATOR 
WHEN  MINE 
REOPENED 

MONTH 

RE- 
OPENED 

L-257 

E  &  B  Coal  Co.,  #1 

10-80 

Williamson 

Same 

9-83 

NAME  CHANGES  DURING  1983 


MINE 

INDEX 

NUMBER 


FORMER  NAME  OF  COMPANY 


PRESENT  NAME  OF 
COMPANY 


MONTH 

NAME 

CHANGED 


Coal  Producers,  Inc.  Oakwood  Mines  #2 


Vermilion  Illinois  and  West  Vir- 
ginia Coal  Company  ■ 
Illinois  Mine 
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1 1     Production 


17 


PRODUCTION  —  TABLE  3  —  AVERAGE  MAN-DAY  PRODUCTION  — 
ALL  MINES 


County 

CHRISTIAN 

Underground  Mines  . 

Surface  Mines 

CLINTON 

Underground  Mines  . 

Surface  Mines 

DOUGLAS 

Underground  Mines  . 

Surface  Mines 

FRANKLIN 

Underground  Mines  . 

Surface  Mines 

FULTON 

Underground  Mines  . 

Surface  Mines 

GALLATIN 

Underground  Mines  . 

Surface  Mines 

HAMILTON 

Underground  Mines  . 

Surface  Mines 

JACKSON 

Underground  Mines  . 

Surface  Mines 

JEFFERSON 

Underground  Mines  . 

Surface  Mines 

LOGAN 

Underground  Mines  . 

Surface  Mines 

Mcdonough 

Underground  Mines  . 

Surface  Mines 

MACOUPIN 

Underground  Mines  . 

Surface  Mines 

MONTGOMERY 

Underground  Mines  . 

Surface  Mines 

PEORIA 

Underground  Mines  . 

Surface  Mines 

PERRY 

Underground 

Surface  Mines 

RANDOLPH 

Underground  Mines  . 

Surface  Mines 

ST.  CLAIR 

Underground  Mines  . 

Surface  Mines 

SALINE 

Underground  Mines  . 

Surface  Mines 

VERMILION 

Underground  Mines  .  . 

Surface  Mines 

WABASH 

Underground  Mines  .  , 

Surface  Mines 

WASHINGTON 

Underground  Mines  .  . 

Surface  Mines 

WHITE 

Underground  Mines  . 

Surface  Mines 

WILLIAMSON 

Underground  Mines  . 

Surface  Mines 


Man- 
Days 


Tons 
Mined 


Average 
Tons  Per 
Man-Day 


1 

134,864 

2,379,668 

2 

131,641 

1,163,533 

4 

337,157 

5,864,413 

3 

577,390 

2,318,395 

2 

1 

86,968 
2,037 

1,105,729 
90,590 

1 

93,863 

775.61 1 

1 

111,291 

2,385,855 

2 

443,621 

3,811,278 

1 

90,043 

532,611 

1 

19,174 

498,296 

2 

176,994 

2,563,865 

1 

34,437 

472,473 

1 

21,965 

533,618 

6 

666,111 

13,538,276 

2 
2 

150,660 
61 ,621 

2,695,048 
901,945 

1 
1 

68,068 
35,598 

1,337,278 
851,600 

6 

4 

183,546 
75,546 

2,469,380 
1,144,735 

1 

3,876 

63,582 

1 

205,977 

2,698,046 

1 

46,606 

1,110,900 

1 

3,192 

25.722 

12.71 
44.47 


25.99 
14.49 


17.89 
14.64 

19.65 
23.92 

13.45 
15.15 

16.40 
13.10 
23.84 
8.06 


96,291 
128,959 


1,101,646 
2,739,887 


11.44 
21.25 
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PRODUCTION  —  TABLE  4  —  OUTPUT  OF  ALL  MINES 
BY  MONTHS  —  1978-1983 


Months 

1978 

1979 

1980 

1981 

1982 

1983 

January 

Febfuajy 

March 

April 

May 

2,576 
0 
440,399 
5,162,615 
5,764,420 
5,239,038 
4,371,890 
5,816,094 
5,386,528 
6,005,278 
5,726,856 
4,828,455 

4,598,820 
4,140,996 
5,126,350 
4,937,41 1 
5,579,431 
5,528,734 
3,639,126 
5,540,405 
4,608,525 
5,994,978 
5,053,971 
4,789.380 

5,610,084 
5,448,086 
5,444,912 
5,633.773 
5,540,785 
5,356,033 
3,959,107 
5.203,535 
5,285,450 
5,086,379 
4,603,233 
5,371,040 

5,491,494 
5,543,645 
5.409,510 
10,058 
7,916 
2,981,828 
4,354,494 
5.448,867 
5,595,584 
6,153,118 
5,105,688 
5,696,451 

5,159,023 
4,756,381 
6,417,246 
5.623,937 
5.206,059 
4,990,972 
4,299,157 
5.678,667 
5,399.244 
5,046,288 
4,649,152 
4,202,044 

5,090,948 
4,970,036 
5,470,755 
4,556,381 
4,589,124 
4,668,939 
3,537,142 
5,526,966 
5.162,031 
5.444.330 
4,926.444 
4,430,484 

June 

July 

August 

Septemt)er 

October 

November 

December 

TOTAL  

48,744,149 

59,538,127 

62,542,417 

51,798,653 

61,428.170 

58,373,580 

II     PRODUCTION  —  TABLE  5  —  NUMBER  OF  ALL  MINES 

OPERATED  AND  AVERAGE  WORKED  DAY  WORKED  EACH  MONTH 

1978  TO  1983 


Days 


Days 


Days 


Days 


Mines      Days 


January. . 
February . 
March .  . . 

April 

May  ... . 
June .... 

July 

August  .  . 
September 
October.  . 
November 
December 
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II     PRODUCTION  —  TABLE  6  —  RELATIVE  RANK  OF  COUNTIES 
PRODUCING  500,000  TONS  OR  MORE  —  1979-1983 


County 


Perry 

Franklin.  .  .  . 
Williamson.  . 
Jefferson .  .  . 

Saline 

Randolpfi.  .  . 
Christian  .  .  . 
Wabash.  .  .  . 
Macoupin  .  . 
Jackson.  .  .  . 
Clinton  .... 

Fulton 

St.  Clair 

Gallatin  .... 
Douglas.  .  .  . 
Washington . 
Hamilton  .  .  . 

Peoria 

Logan  

Montgomery 
Knox 


13,538,276 
5,864,413 
3,841,533 
3,811,278 
3,614,115 
3,596,993 
3,199,600 
2,698,046 
2,563,865 
2,385,855 
2,379,668 
2,318,395 
2,188,878 
1,196,319 
1,163,533 
1,110,900 
775,61 1 
553,618 
532,611 


11,513,349 
5,949,862 
3,227,029 
4,412,725 
3,226,215 
6,307,921 
2,921 .365 
2,509,918 
3,909,226 
2.788,994 
2,791,743 
2,255,407 
2,298,396 
1,257,922 
1,770,679 
955,800 
648,073 
502,580 

1,700,670 


9,362,656 
5,179,325 
2,943,492 
4.134.292 
2,738,133 
6,793,119 
1 ,848,546 
1,411,272 
3,673,250 
1,954,763 
1.827,252 
2,129,582 
1 ,950,423 
843,900 
1,830,157 
620,100 
652,586 


10,930,216 
6,097,778 
3,970,838 
4,371,946 
2,834,965 
8,355,528 
2,887,503 
1,966,295 
4,543,519 
2,215,188 
2.089,261 
2,803,112 
2,206,026 
1,080,395 
2,717,180 


10,267,295 
5,465,632 
3,104,115 
4,811,879 
2.495,599 
8,247.059 
2.898,245 
1 ,830,070 
4,104,505 
2,260,177 
1,297,744 
2,798,341 
2,162,382 
1,216,046 
2,559,040 


2,105,374 
809,283 
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PRODUCTION  —  TABLE  7  —  TONS  OF  COAL  PRODUCED, 

AVERAGE  DAYS  WORKED,  NUMBER  OF  MINES 

OPERATED,  AND  NUMBER  OF  EMPLOYEES  IN  ALL 

SHIPPING  MINES,  WITH  PERCENTAGES  BY  YEARS  FROM 

1920  TO  1968  INCLUSIVE.  *ALL  MINES  —  1969-1983 


Number 
of  — 


Tons 
produced 


Strip  Mines 


Number 
of  — 


Tons 
produced 


Percentage  of 
strip  mines 


352 
374 
338 
255 
244 
241 
206 
200 
185 
167 
162 
159 
172 
182 
176 
168 
149 
146 
139 
143 
141 
141 
157 


157 
149 
136 
111 
97 
87 


85,037 
92,080 
83,681 
99,081 
35,499 
77,629 
73,497 
74,117 
61,154 
54,721 
51,215 
47,024 
44,078 
40,660 
40,943 
40,496 
40,011 
38,553 
35,247 
33,034 
29,695 
30,258 
30,022 
28,753 
29,010 
28,198 
29,745 
29,594 
29,803 
28,520 
28,246 
26,936 
21,674 
17,201 
15,252 
12,418 
11,857 
11,604 
10,313 
10,027 
9,772 
8,252 
7,892 
8,002 
8,225 
8,135 
8,298 
8,054 
8,547 
9,591 
10,214 
10,571 
11,237 
11.409 
12,467 
13,646 
14,731 
16,114 
17,861 
18,499 
18,284 
18.148 


176 
174 
127 
146 
139 
231 
155 
112 
152 
162 
145 
130 
107 
131 
147 
147 
153 
152 
135 
140 
140 
168 
201 
241 
230 
224 
196 
220 
186 
133 
161 
158 
151 
153 
152 
169 
167 
164 
158 
162 
171 
177 
182 
187 
185 
195 
200 
261 
202 
206 
206 
184 
219 
211 
217 
205 
212 
197 
173 
208 
208 
191 
207 


409,610 
339,082 
,406,093 
410,837 
324,363 
.012,299 
836,441 
926.433 
284,184 
075.995 
996.608 
073.058 
402.399 
390.677 
655,527 
410,414 
285,587 
062,076 
442,859 
994,107 
071,806 
033,319 
124,628 
971.621 
958.923 
322,301 
932,785 
612,627 
494,412 
772,617 
356,918 
595,098 
274,400 
847,321 
017,802 
880,729 
538,998 
532,214 
856,967 
515.737 
703.382 
825,911 
262,974 
375.564 
888.467 
452,130 
261,953 
488,521 
670,671 
832,584 
,103 
415.239 
521,394 
548,670 
072,640 
539.019 
136,144 
880,434 
744,149 
538,127 
542,417 
798,653 
428,170 
373.580 


217 
242 
446 
412 
611 
1,181 
1,203 
1,139 
1,149 
1,518 
1,519 
1,591 
1,769 
1,890 
2.042 
2,338 
2,803 
3,133 
2,881 
2,854 
2,873 

3^495 
3,431 
3,730 
3,481 
3,479 
3.702 
4,064 
4.248 
3.729 
3,429 
3.066 
3,076 
2.889 
2.879 
3.038 
3,154 
3,402 
3,185 
3,168 
3,114 
2.984 
3.089 
3.091 
3,053 
3,143 
3,129 
3,173 
3,647 
3,429 
3.483 
3,367 
3,615 
3.749 
4.097 
4,335 
4,739 
5,241 
5,299 
5,065 
4,797 
4,396 
4.245 


176 
181 
164 
163 
131 
134 
148 
141 
152 
153 
170 
176 
175 
209 
212 
204 
198 
166 
208 
172 
120 
151 
191 
175 
168 
168 
170 
157 
150 
141 
152 
167 
181 
183 
177 
186 
173 
195 
210 
219 
202 
198 
161 
216 
197 
191 
189 
202 
171 
170 
203 
193 
197 
214 
216 


367,009 

437,006 

533,923 

895,608 

1,184,288 

4,722,597 

3,482,611 

2,756,410 

4,113,908 

5,250,501 

6,220,336 

6,576,677 

6,628,228 

5,599,006 

6,008.218 

7,088,104 

8,873,299 

11,176,074 

10,058,999 

1 1 ,295,547 

12,024,635 

13.367.089 

15.937,681 

15,484,712 

17,108,528 

16,203,763 

14,302,739 

17,827,339 

16,758,306 

12,835,980 

16,469,126 

17,289,932 

15,340,989 

15.495,734 

15,388,078 

17,535,630 

18,041,603 

18,439,200 

19,318,772 

20,532,528 

20,946,982 

20.999.859 

22.482,457 

25.194,264 

27.863,966 

30,714,714 

33.726,863 

34,794,177 

34,142,920 

34,659,957 

33,268,533 

28,961,313 

33,805,599 

28,971,317 

26,968,528 

27,658,936 

27.224,448 

24,291,457 

23,854,568 

26,856,987 

27,573.744 

22.563,150 

25.744,299 

25.003,197 


0.08 
0.08 
1.42 
1.60 
3.25 
7.06 
6.56 
6.22 
6.80 
8.05 


10.50 

12,58 

15.12 

15.38 

17.04 

17.85 

16.77 

17.80 

18.7 

20.9 

20.5 

18.0 

19.7 

23.2 

22.7 

22. 

28.1 

28.6 

26.1 

24.3 

24.3 

29.9 

32.2 

41.2 

47,7 

54.3 

57.6 

55.4 

51.3 

53.7 

57.8 

65.7 

58.8 

61.9 

62.5 

61.5 

52.1 

54.8 

54.7 

57.1 

55.9 

57.1 

58.2 

63.2 

62.9 

64.3 

60.6 

56.3 

53.0 

46.6 

45.9 

42.6 


tFrom  July  1,  1924  to  December  31,  1925. 

"Statistics  from  1969  to  present  not  comparable  witfi  those  for  prior  years  as  they  include  local  mines  which  were  not  reported  previously 
in  this  table. 
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II     PRODUCTION  —  TABLE  8  —  MINES  AND  PRODUCTION 


1983 

1982 

Increase  (+) 
Decrease  - 

Percent  of 
Increase  (+) 
Decrease  - 

Mines 

Tons 

Mines 

Tons 

Mines 

Tons 

Mines 

Tons 

All  Mines 

54 

58,373,580 

61 

61,428,170 

-7 

-3,054,590 

-11.5% 

-5% 

22 
II  PRODUCTION 

—  TABLE  9  - 

-  OUTPUT  OF  ALL  MINE 

cc 

County,  Name  of 

operator  and 

mine 

Name  or 
number 
of  mine 

Post  Office 
address 
of  mine 

Number  of  days  In  operation  and  tons  of  coai  mined 

2  2 

January 

February 

March 

Apfll 

S   X 

1 

Tons 

1 

Tons 

1 

Q 

Tons 

t 

Ton; 

S-8 

S-4 

S-1 
S-3 

CHRISTIAN  COUNTY 
Peabody  Coal  Company 

CLINTON  COUNTY 
Monterey  Coal  Company 

DOUGLAS  COUNTY 
Zeigler  Coal  Company, 

Murdock 

Zeigler  Coal  Company 

#10  . 
#2  .. 

#1   .  . 
#5  .  . 

Pawnee 

Albers 

Murdock 

Murdock 

23 
18 

21 
21 

286,914 
232,921 

50,328 
61,644 

22 

18 

18 
20 

293,541 
216,004 

54,262 
44,132 

25 
19 

23 
20 

319,772 
238,676 

59,541 
63,489 

22 

16 

19 
20 

280,; 
194,3 

60.4 
45.0 

Average  Days  and  Total  Tons 

21 

111,972 

19 

98,394 

22 

123,030 

19 

105,5 

S-23 
S-25 
S-27 
S-26 

FRANKLIN  COUNTY 

Old  Ben  Coal  Company 

Old  Ben  Coal  Company 

Old  Ben  Coal  Company 

Old  Ben  Coal  Company 

#21    . 
#24  . 
#25  . 
#26  . 

Sesser  

Benton 

W.  Frankfort  .  .  . 
Sesser  

19 
0 

21 
21 

140,394 

0 

200,056 

141,220 

0 
20 
18 

134,692 

0 

174,104 

147,071 

19 

0 

20 

22 

126,545 

0 

154,485 

213,137 

15 
0 
20 
20 

116,2 

171,7 
215,2 

Average  Days  and  Total  Tons 

13 

481,670 

18 

455,867 

20 

494,167 

18 

503.3 

S-43 
S-15 
S-45 

FULTON  COUNTY 
Amax  Coal  Company, 

Sunspot 

Freeman  United  Coal  Mining 

Company.  Buckheart 

Midland  Coal  Company, 

Rapatee 

#17  . 

Vermont 

Canton 

Farmlngton  .... 

20 
16 
20 

101,990 
79,935 
55,803 

19 
16 
20 

90,964 
73,684 
46,570 

23 
15 
23 

103,779 
65,932 
40,839 

17 
14 
20 

53.7 
63.3; 
43,0' 

Average  Days  and  Total  Tons 

19 

237,728 

18 

211,218 

20 

210,550 

17 

160,0< 

S-5 
S-4 
S-3 

GALLATIN  COUNTY 
Jader  Fuel  Company,  Inc., 

Surface 

Jader  Fuel  Company,  Inc., 

Lovllla 

Peatxxly  Coal  Company, 

Eagle 

#4  .  . 
#2  .  . 

Shawneetown  .  . 
Shawneetown  .  . 
Shawneetown  .  . 

22 

21 
17 

0 
16,266 
89,647 

21 
20 
18 

1,674 
1 1 ,049 
94,132 

26 
22 

21 

7,051 
20,677 
102,737 

22 
20 

16 

2,47 
8,0f 
83,0J 

Average  Days  and  Total  Tons 

20 

105,913 

20 

106,855 

23 

130,465 

19 

93,56 

S-1 
S-9 

S-6 
S-5 

HAMILTON  COUNTY 
Inland  Steel  Coal  Company 

JACKSON  COUNTY 
Consolidation  Coal  Company, 
Burning  Star 

JEFFERSON  COUNTY 
Freeman  United  Coal  Mining 

Company,  Orient 

Inland  Steel  Coal  Company 

#2  .  . 

#5  .  . 

#6  .  . 
#1   .  . 

McLeansboro.  .  . 

DeSoto 

Waltonvllle 

Sesser 

0 

31 

21 
21 

0 

214,866 

118,629 
216,165 

5 

25 

20 
20 

10,676 

188,505 

124,282 
206,236 

23 

31 

23 
23 

72,604 

217,919 

134,992 
244,704 

20 

30 

19 
20 

76,38 

173,67 

118,25 
207,78 

Average  Days  and  Total  Tons 

21 

334,794 

20 

330,518 

23 

379,696 

19 

326,04 

23 

.ND  DAYS  WORKED  EACH  MONTH  IN  1983 

Number  of  days  in  operation  and  tons  of  coal  mined 

Total 

, 

\^ay 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

^1 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

5x 

1 

23 

309.296 

19 

232,363 

15 

182.370 

23 

272,345 

22 

281.785 

23 

306,441 

19 

233,863 

22 

200,576 

258 

3,199,600 

7 

215,294 

13 

151,188 

5 

62,108 

18 

223.687 

18 

214,307 

17 

214,119 

16 

186,858 

20 

230,147 

195 

2,379,668 

9 
9 

58,443 
49,506 

15 
18 

35,363 
33,609 

12 

13 

21,683 
20,761 

23 
23 

64,190 
43.606 

19 
21 

39,208 
60,732 

21 
21 

69,254 
69,441 

19 
20 

42,767 
59,323 

21 
10 

37,297 
19,444 

230 
226 

592,799 
570,734 

19 

107,949 

17 

68,972 

12 

42,444 

23 

107,796 

20 

99,940 

21 

138,695 

19 

102,090 

15 

56,741 

228 

1.163,533 

3 
3 

21 
17 

98,309 

0 

179,130 

183,920 

19 
0 
22 
22 

131.212 

0 

163,577 

158,750 

17 
0 
20 
17 

121.627 

0 

160.176 

114.381 

23 
0 
20 
22 

157.482 

0 

178.339 

175.702 

21 
0 
21 
19 

139,913 

0 

195.381 

139.644 

24 
20 
20 
23 

113.207 
57.968 
158.758 
219.484 

20 
19 
20 
19 

115.317 
52,110 
147,592 
216,102 

24 
22 
23 
20 

142,017 
62,251 
151,698 
195,359 

230 
61 
248 
240 

1.537,002 

172,329 

2,035,030 

2,120,052 

17 

461,359 

21 

453,539 

18 

396.184 

22 

511.523 

20 

474.938 

22 

549,417 

20 

531,121 

22 

551,325 

195 

5,864,413 

6 

51,234 

18 

77,138 

18 

74,679 

27 

110.435 

22 

92,093 

21 

89,429 

18 

58,933 

22 

79,941 

241 

984,329 

5 

71,118 

12 

62,901 

10 

51.175 

15 

76,626 

12 

52,509 

19 

69,397 

15 

51,471 

15 

49,157 

174 

767.236 

20 

48,777 

19 

43,121 

20 

42.687 

24 

56,899 

21 

47,420 

17 

29,473 

20 

54,931 

25 

57,261 

249 

566.830 

17 

171,129 

16 

183,160 

16 

168.541 

22 

243,960 

18 

192,022 

19 

188,299 

18 

165,335 

21 

186,359 

221 

2.318,395 

22 

8,849 

28 

4,637 

24 

8.323 

28 

13,478 

25 

10,615 

24 

14,703 

27 

9,976 

22 

8,807 

291 

90,590 

21 

14,277 

22 

19,208 

16 

9,439 

23 

9,652 

22 

8,843 

21 

14,054 

21 

14,821 

13 

12,362 

242 

158,737 

16 

76,953 

17 

76,177 

15 

73,039 

18 

62,476 

21 

74,453 

21 

88,013 

19 

71,186 

15 

55.156 

214 

946,992 

20 

100,079 

22 

100,022 

18 

90,801 

23 

85.606 

23 

93,911 

22 

116,770 

22 

95,983 

17 

76,325 

249 

1,196,319 

21 

74,718 

17 

61,141 

15 

55,708 

23 

98.842 

21 

81,222 

21 

85,060 

19 

75,169 

20 

84,089 

205 

775,611 

30 

133,998 

30 

202,362 

31 

212,117 

31 

241.205 

30 

234,644 

31 

211,406 

30 

209,369 

30 

145,790 

360 

2,385,855 

21 
20 

133,150 
198,290 

18 
18 

89,151 
176,119 

14 
15 

80,603 
153,325 

23 
23 

124.287 
243.171 

21 
21 

128.642 
198,286 

20 

21 

133,895 
217,021 

19 
19 

106,622 
181,690 

16 
19 

92,155 
183,822 

235 
240 

1,384,663 
2,426,615 

20 

331,440 

18 

265,270 

14 

233,928 

23 

367.458 

21 

326.928 

20 

350,916 

19 

288,312 

17 

275,977 

237 

3,811,278 

24 


II  PRODUCTION  —  TABLE  9  —  OUTPUT  OF  ALL  MINE 


oc 

County,  Name  of 

operator  and 

mine 

Name  or 
number 
of  mine 

Post  Office 
address 
of  mine 

Number  of  days  in  operatron  and  tons  of  coal  mined        1 

1 

z  3 

January 

February 

March 

April      1 

5x 

i 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

S-1 
S-1 

S-20 

S-1 9 

LOGAN  COUNTY 
Turris  Coal  Company, 
Elkhart 

Mcdonough  county 

Freeman  United  Coal  Mining 
Company.  Industry 

MACOUPIN  COUNTY 
Freeman  United  Coal  Mining 

Company,  Crown  II 

Monterey  Coal  Company 

#1  .  . 

Elkhart 

Industry 

Virden 

Carlinville 

30 

18 

16 
12 

39,140 

18,138 

88,465 
151,012 

28 

21 

16 
9 

39,928 

37,375 

95,316 
97,776 

31 

25 

19 
9 

53,579 

54,767 

86,525 
104,569 

29 
20 

16 

12 

37.: 

42.£ 

71  ,< 
134.S 

Average  Days  and  Total  Tons 

14 

239,477 

12 

193,092 

14 

191,094 

14 

206.1 

S-5 

S-4 

S-35 
S-33 

MONTGOMERY  COUNTY 
Consolidation  Coal  Company, 
Hillsboro 

PEORIA  COUNTY 
Midland  Coal  Company, 
Elm 

PERRY  COUNTY 
Amax  Coal  Company,  Leahy .  .  . 
Consolidation  Coal  Company, 
Burning  Star 

#2  .. 
#4  .  . 
#11    . 

Coffeen 

Trivoli 

Campbell  Hill .  .  . 

DuQuoin 

Cutler 

DuQuoin 

Percy 

20 

15 

23 
18 
20 
20 
21 

149,054 

53,200 

239,918 
163,098 
221,143 
96,366 
300,807 

17 

10 

23 
20 
18 
19 
20 

128,034 

29,947 

258,331 
206,805 
199,623 
78,610 
388,539 

23 

13 

22 

23 
19 
21 
23 

162,022 

42,513 

220,115 
240,020 
234,182 
100,249 
392,558 

3 

13 

22 
18 
19 
16 
24 

33.3 

i7i.g 

182.a 
216.« 
63,8 
373.7 

S-36 
S-1 4 

Consolidation  Coal  Company, 
Burning  Star 

Freeman  United  Coal  Mining 
Company,  Fidelity 

8-34 

Southwestern  IL  Coal  Corp., 
Captain 

Average  Days  and  Total  Tons 

20 

1,021,332 

20 

1,131,908 

22 

1,187,124 

20 

1,008.8 

S-23 
S-20 
8-7 
S-22 

RANDOLPH  COUNTY 
PeatxxJy  Coal  Company, 

River  King 

Peabody  Coal  Company, 

Baldwin 

Southwestern  IL  Coal  Corp., 

Streamline 

Zeigler  Coal  Company 

#6  .. 
#11 '  .' 

Marissa 

Marissa 

Percy 

Coulterville 

20 
20 

22 

21 

155,011 

173,000 

110,469 
54,367 

16 

16 

21 
20 

130,670 

139,200 

98,071 
50,516 

14 

14 

26 
23 

88.252 

124,600 

110,633 
67,860 

3 

13 

10 
19 

14.5 

127,S 

56.3 
44.6 

Average  Days  and  Total  Tons 

21 

492,847 

18 

418,457 

19 

391,345 

11 

243,0 

8-94 
8-97 

ST.  CLAIR  COUNTY 
Peabody  Coal  Company, 

River  King 

Peabody  Coal  Company, 

River  King 

#3  .  . 
U/G#1 

New  Athens 

Freeburg 

28 
20 

90,300 
119,134 

21 
16 

72,500 
93,025 

16 
14 

45,800 
95,809 

13 
12 

38.9 
80,7 

Average  Days  and  Total  Tons 

24 

209,434 

18 

165,525 

15 

141,609 

12 

ii9.e 

25 

AND  DAYS  WORKED  EACH  MONTH  IN  1983 

Number  of  days  in  operatbn  and  tons  of  coal  mined 

May 

^ 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

i! 

Tons 

Tons 

Tons 

Tons 

Tons 

Tons 

Tons 

Tons 

Tons 

1 

I 

1 

1 

1 

1 

1 

1 

1 

y 

30 

48,070 

30 

48,564 

30 

48,569 

31 

52,531 

29 

50,528 

30 

41,295 

28 

42,560 

28 

30,525 

354 

532,61 1 

11 

23,452 

19 

41,387 

21 

45,990 

26 

59,271 

23 

52,866 

26 

55,428 

21 

40,241 

17 

26,387 

248 

498,296 

17 
13 

73,837 
135,068 

15 
11 

64,205 
118,362 

12 
9 

50,760 
95,701 

18 
14 

75,434 
154,549 

18 
14 

81,371 
157.574 

16 
17 

65,564 
197,344 

16 
17 

68,276 
177,820 

14 
16 

60,197 
158,012 

193 
153 

881,695 
1,682,170 

15 

208,905 

13 

182,567 

10 

146,461 

16 

229,983 

16 

238,945 

16 

262,908 

16 

246,096 

15 

218,209 

173 

2,563,865 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

63 

472,473 

14 

44,087 

12 

41,335 

8 

24,444 

19 

62,786 

14 

50,611 

9 

24,911 

15 

54,262 

18 

63,278 

160 

533,618 

22 

188,299 

26 

288,283 

14 

130,010 

27 

292,265 

21 

206,529 

26 

303,054 

22 

230,451 

19 

150,517 

267 

2,679,704 

20 

179,194 

23 

214,426 

22 

206,471 

24 

245,471 

23 

230,047 

16 

144,911 

21 

190,597 

18 

153,388 

246 

2,356,742 

21 

220.652 

22 

262,470 

20 

176,986 

24 

247,063 

24 

260,167 

25 

236,037 

23 

201,700 

23 

144.607 

258 

2,621,295 

18 

80,237 

18 

73,549 

16 

52,391 

23 

95,791 

23 

86.990 

19 

62,554 

19 

61,938 

14 

56.764 

226 

909,292 

21 

238,129 

26 

448,893 

13 

281,520 

27 

545,734 

25 

527.366 

26 

551,975 

24 

500.229 

25 

422.314 

275 

4,971,243 

20 

906,511 

23 

1,287,621 

17 

847,378 

25 

1,425,724 

23 

1.311,099 

22 

1,298,531 

22 

1.184.915 

20 

927.590 

254 

13,538,276 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 

49,900 

71 

438,402 

19 

174,184 

17 

164,489 

15 

136,371 

22 

194,399 

20 

179,752 

20 

185,140 

21 

187,755 

23 

196,441 

220 

1,982,831 

22 

21 

88,059 
49,237 

0 

15 

0 
46,055 

0 
15 

0 
36,817 

0 
25 

0 
62,303 

0 
25 

0 

71,471 

0 
22 

0 
82,908 

0 
19 

0 
69,912 

0 
21 

0 
76,098 

101 
246 

463,543 
712,217 

21 

311,480 

16 

210,544 

15 

173,188 

24 

256,702 

23 

251,223 

21 

268,048 

20 

257,667 

21 

,  322.439 

160 

3,596,993 

23 

72,400 

24 

96,000 

23 

66,800 

30 

74,400 

26 

69,300 

31 

88,600 

28 

85,800 

25 

50.800 

288 

851,600 

18 

110,448 

18 

123,159 

15 

91 ,893 

21 

123,395 

20 

113,499 

21 

134,152 

21 

125,390 

23 

126.621 

219 

1,337,278 

21 

182,848 

21 

219,159 

19 

158,693 

26 

197,795 

23 

182,799 

26 

222,752 

25 

211,190 

24 

177.421 

254 

2,188,878 

26 


PRODUCTION  —  TABLE  9  —  OUTPUT  OF  ALL  MINE 


tr 

County.  Name  of 

operator  and 

mine 

Name  or 
number 
of  mine 

Post  Office 
address 
of  mine 

Number  of  days  in  operatbn  and  tons  of  coal  mined 

2  X 

January 

February 

March 

April 

1 

Tons 

1 

Q 

Tons 

1 

Tons 

1 

Ton 

L-134 

SALINE  COUNPi' 
Equality  Mining  Company, 

Inc 

J.J.  Track  Mining  Company, 

Brown  Bros 

#1  .  . 
#2  .  . 

#6  .  . 
#7  .  . 
#20  . 
#21    . 
#22  . 

23 

15 

22 

0 

16 
12 
13 
13 
13 
10 

25,030 

1,053 

120,018 

0 

56,673 
26,283 

4,984 
16,865 
26,198 

5,858 

19 

18 

22 

0 

17 
9 
8 
9 

9 

28,159 

1,095 

125,767 

0 

58,050 
21 ,829 

3,531 
13,828 
21,850 

6,470 

0 
18 
25 

0 

16 
14 
11 
12 
12 
11 

0 

1,108 

152,062 

0 

53,262 
43,612 

4,596 
14,486 
28,660 

5,284 

0 
15 
22 

0 

14 
13 
13 
13 
13 
13 

C 

130,  E 

C 

43, 
39,  < 
8, 

14,, 
31,. 

^•1 

L-131 

Harrisburg 

Galatia 

Harrisburg 

Stonefort 

Harrisburg 

Harrisburg 

Harrisburg 

Harrisburg 

Harrisburg 

S-60 
S-61 

Kenellis  Energies,  Inc., 

Brushy  Creek  Mine 

Kerr-McGee  Coal  Corp., 

Galatia  Mine 

S-100 

Peabody  Coal  Company, 
Will  Scarlet 

S-1 

S-40 

S-56 

S-57 

S-59 

Sahara  Coal  Company 

Sahara  Coal  Company 

Sahara  Coal  Company 

Sahara  Coal  Company 

Sahara  Coal  Company 

Average  Days  and  Total  Tons 

15 

282,962 

13 

280,579 

15 

303,070 

15 

275,: 

L-243 

VERMILION  COUNTY 
Illinois  &  West 
Virginia  Coal  Co., 

#2  .  . 

#4  .  . 
#2  .. 

Oakwood 

Keensburg 

Marissa 

Carmi 

Marion 

Marion 

Thompsonville  .  . 

Pittsburg 

Energy 

21 
21 
20 

0 

19 
22 

0 

21 
30 

3,537 
227,562 
87,800 

0 

140,255 
1,175 

0 

95,227 
23,030 

21 
20 
16 

0 

19 
20 

0 

20 
26 

6,800 
217,915 
83,600 

0 

202,511 
1,026 

0 

95.044 
26,717 

23 
23 
15 

0 

24 
8 

6 

21 
26 

11,300 
263,180 
70,000 

0 

281,006 
858 

511 

103,938 
25,960 

21 
21 
13 

0 

20 
16 

10 

20 

21 

4, 
248,. 

59,.| 

215,. 

2,i;i 

96,i, 
7.0 

S-1 
S-4 

WABASH  COUNTY 
Amax  Coal  Company, 
Wabash 

WASHINGTON  COUNTY 
Peabody  Coal  Company, 

S-4 

L-264 

L-278 

S-99 

L-259 

WHITE  COUNTY 
White  County  Coal  Corp., 
Pattiki 

WILLIAMSON  COUNTY 
Amax  Coal  Company,  Delta  .  .  . 

E  &  B  Coal  Company 

E  &  B  Coal  Company, 

Corinth 

Freeman  United  Coal  Mining 

Co.,  Orient 

Williamson  Coal  Company 

Average  Days  and  Total  Tons 

23 

259,687 

21 

325,298 

17 

412,273 

17 

322,i 

Grand  Total 

21 

5,090,948 

18 

4,970,036 

21 

5,470,755 

18 

4,556,C 

' 

27 


AND  DAYS  WORKED  EACH  MONTH  IN  1983 


Number  of  days  in  operation  and  tons  of  coal  mined 

DC 

Q 

2 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

1 

Tons 

Tons 

1 

Tons 

S 

Tons 

^ 

s 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

1 

Tons 

0 

15 

23 

0 

13 
17 
18 
3 
18 
18 

0 

90 

143,764 

0 

35,646 
44,853 
12,497 
2,067 
44,560 
10,235 

14 

15 

19 

0 

18 
11 
13 
0 
13 
13 

0 

3,072 

116,764 

0 

48,235 
36,222 
9,823 
0 
34,329 
10,204 

14 

12 

14 

0 

19 
12 
14 
0 
15 
15 

0 

754 

80,526 

0 

43,126 
36,160 
14,025 
0 
37,510 
9,941 

0 
14 
23 

0 

17 
19 
23 
0 
22 
22 

0 

259 

134,870 

0 

45,133 
57,119 
24,055 
0 
66,013 
13,129 

5 
14 
23 

0 

17 
17 
20 
0 
20 
20 

0 

1,207 

150,226 

0 

43,933 
47,969 
18,173 
0 
62,211 
12,057 

19 

14 

23 

30 

18 
16 
21 
0 
21 
20 

0 

590 

153,332 

2,400 

55,493 
52,708 
19,526 
0 
65,210 
12,828 

21 

19 

21 

28 

16 
11 
15 
0 
15 
15 

20,992 

1,852 

139,361 

22,600 

48,296 
36,025 
14,528 
0 
51.908 
9,740 

25 

18 

23 

27 

16 
8 
9 
0 
9 
7 

29,675 

3,027 

155,145 

30,000 

34,219 
18,830 

8,035 

0 

32.293 

2,704 

140 

187 

260 

85 

197 
159 
178 
50 
180 
173 

103.856 

14,160 

1,602,793 

55,000 

565,525 
461,194 
142,378 
61,374 
502,633 
105,202 

16 

293,712 

15 

258,649 

14 

222,042 

20 

340,578 

17 

335,776 

22 

362,087 

18 

345,302 

16 

313.928 

161 

3,614,115 

26 
20 
19 

0 

20 
20 

0 

21 
21 

9,400 
230,531 
92,300 

0 

224,035 
1,673 

0 

95,100 
11,758 

27 
23 
18 

0 

17 
20 

0 

18 
18 

8,200 
268,366 
93,600 

0 

210,316 
1,891 

0 

78,723 
0 

21 
11 
15 

0 

16 
19 

0 

16 
21 

2,600 
75,140 
79,900 

0 

194,888 
1,425 

0 

68,552 
3,671 

27 
22 
22 

0 

21 
26 

0 

25 

31 

2,408 
263,026 
113,200 

0 

237,023 
1,539 

0 

109,028 
22,950 

24 
23 
20 

22 

19 
24 

11 

21 
25 

1,607 
256,459 
101,600 

5,238 

230,723 
1,041 

908 

90,028 
883 

21 
23 

21 

22 

20 

24 

0 

23 
31 

545 
245,029 
106,800 

8,899 

266,367 
1,659 

0 

98.219 
19.729 

21 
21 
21 

20 

18 
22 

0 

19 
26 

1,933 
207,611 
111,700 

4,585 

219,362 
2,784 

0 

84,821 
23,315 

28 
21 
22 

20 

20 

17 

0 

19 
28 

10,852 
194,886 
111,000 

7,000 

117,034 
1,248 

0 

86,013 
15.345 

281 
249 
222 

84 

233 
238 

27 

244 
304 

63,582 
2,698,046 
1,110,900 

25,722 

2,538,660 
19,137 

1,719 

1,101,646 
180.371 

21 

332,566 

18 

290,930 

18 

268,536 

26 

370,540 

20 

323,583 

25 

385,974 

21 

330,282 

21 

219,640 

209 

3,841,533 

20 

4,589,124 

19 

4,668,939 

16 

3.537,142 

23 

5,526,96< 

21 

5,162,031 

22 

5,444,330 

20 

4,926,444 

20 

4,430.484 

208 

58,373,580 
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II  PRODUCTION- 

Name of  Operator 

Post  Office 
address  of 
the  Mine 

Disposition  of  Output-Toi 

1 

Total 

ll 
II 

a. 

II! 

fl 

CHRISTIA 

S-8 

Peabody  Coal  Company,  #10 

Pawnee 

3,199,600 

5,020 

CLINTO 

S-4 

Monterey  Coal  Company,  #2 

Albers 

2,379,668 

2,346,724 

5,02 

DOUGUV: 

S-1 

Zeigler  Coal  Company,  Murdock .... 

Zeigler  Coal  Company,  #5 

Total  2  Mines 

Murdock 

Murdock 

592,799 

570,734 

1,163,533 

444,9C. 

14,55 

459,46 

S-3 

•668,351 
•668,351 

FRANKLI 

S-23 
S-25 

Old  Ben  Coal  Company,  #21 

Old  Ben  Coal  Company,  #24 

Old  Ben  Coal  Company,  #25 

Old  Ben  Coal  Company,  #26 

Sesser  

Benton 

W.  Frankfort  .  .  . 
Sesser  

1,537,002 
172,329 
2,035,030 
2,120,052 
5,864,413 

292,171 

1,259,768 
172,329 
2,035,030 
1,279,451 
4,746,578 

45' 

S-27 

739,216 
1,031,387 

S-26 

61,28: 
61,73; 

FULTOt 

S-43 
S-1 5 

Amax  Coal  Company,  Sun  Spot .... 
Freeman  United  Coal  Mining  Co., 
Buckheart  #17 

Vermont 

Canton 

Farmington  .... 

984,329 

767,236 

566,830 
2,318,395 

336,854 

503,995 

—328,149 
1,168,998 

463,243 
463,243 

145,27J 

262.81- 

*"242,02( 
650,10? 

S-45 

Midland  Coal  Company, 

Total  3  Mines 

GALLATIN 

S-5 
S-4 

Jader  Fuel  Company,  Inc.  #4 

Jader  Fuel  Company,  Inc., 

Lovilia 

Peabody  Coal  Company, 

Eagle  #2 

Shawneetown  .  . 
Shawneetown  .  . 

90,590 

158,737 

946,992 

1,196,319 

80,402 

133,804 

878,592 

1,092,798 

2,827 
13.203 

S-3 

Total  3  Mines 

16,030 

TABLE  10 
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15 
o 

i 

li 

Explosives  used  for  blasting  coal 

Number  of 

II 

If 
If 

2 

11 

n 

i 

II 
o  15 

l| 
m  o 

ill 

III 

J, 

!l 

o-g 

{| 

1 

2 
C-12 


14,443 
55,885 
70,328 


238 
257 
495 


230 
226 
456 


592,799 
570,734 
,163,533 


7,971 
9,245 


32,131 
48,792 


475 
232 
474 
450 
1,631 


230 
61 
248 
240 
779 


C-10 

C-6 
"3 

C-8 
•■2 

C-8 

"7 

C-32 


1,537,002 
172,329 
2,035,030 
2,120,052 
5,864,413 


—602 
5,786 


33,770 
430 


227 
174 


124 
525 


241 
174 


249 
664 


12,132 

57,600 

49,950 
119,682 


183,300 

33,375 


8,037 
4,767 


21,000 
33,804 


40,760 
40,760 


6,520,175 
640,776 


2,310,000 
9,470,951 


984,329 
767,236 


566,830 
2,318.395 


7,361 
11,730 
68,400 
87.491 


7 
35 
427 
469 


291 
242 
214 
747 


C-6 

4 

C-7 


158,737 
946,992 
,105,729 
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II  PRODUCTION  - 

Name  of  Operator 

Post  Office 
address  of 
the  Mine 

Disposition  of  Output-Tor 

1 

Total 

n 

III 

fl 

li 

HAMILTO 

S-1 

Inland  Steel  Coal  Company  #2 

McLeansboro.  .  . 

775,611 

730,303 

JACKSO 

S-9 

Consolidation  Coal  Company, 

DeSoto 

2,385,855 

2,321,293 

JEFFERSO! 

S-6 

Freeman  United  Coal  Mining  Co., 
Orient  #6 

Waltonville 

Sesser 

1.384,663 
2,426,615 
3,811,278 

1,208,131 
2,053,026 
3,261,157 

200,241 
200,241 

55,54  [ 
123,72' 

179,271 

S-5 

Inland  Steel  Coal  Company,  #1 

LOGAI 

S-1 

Turris  Coal  Company,  Elkhart 

Elkhart 

532,611 

529,87 

McDONOUGI 

S-1 

Freeman  United  Coal  Mining  Co., 
Industry 

Industry 

498,296 

461,819 

9.80! 

MACOUPIf 

S-20 
S-19 

Freeman  United  Coal  Mining  Co., 

Crown  II 

Monterey  Coal  Company,  #1 

Total  2  Mines 

Virden 

Carlinville 

881,695 
1,682,170 
2,563,865 

648,971 
1,373,214 
2,022,185 

167,00<: 
253,91(; 
420,92, 

S-5         Consolidation  Coal  Company, 
Hillsboro 
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TABLE  10 


s:^8 


Explosives  used  for  blasting  coal 


<5      « 

5  &•? 


>-lg 


^1 


el 

5  a. 


64,562 

336 

360 

15,900 

34,170 

88,871 

10,313,070 

2,385,855 

COUNTY 

120,991 
49,619 
170,610 

538 

680 

1,218 

235 
240 
475 



C-10 
C-15 
C-25 

1,384,663 
2,426,615 
3,811,278 

COUNTY 

2,740 

254 

354 

C-3 

532,611 

65,715 
55,038 
120,753 

389 
580 
969 

193 
153 
346 

C-12 
C-13 
C-25 

881 ,695 
1,682,170 
2,563,865 

COUNTY 

472,473 

5 

63 

C-14 

472,473 
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II  PRODUCTION  - 

Name  of  Operator 

Post  Office 
address  of 
the  Mine 

Disposition  of  Output-Tons 

! 

Total 

Tons  shipped 
via  Railroad 

If 

III 

PEORIA 

S-4 

Midland  Coal  Company,  Elm 

Trivoli 

533,618 

526,230 

PERRY 

S-35 
S-33 

S-36 

Amax  Coal  Company,  Leahy 

Consolidation  Coal  Company, 

Burning  Star  #2 

Consolidation  Coal  Company, 

Campbell  Hill .  .  . 

DuQuoin 

Cutler 

DuQuoin 

Percy 

2,679,704 

2,356,742 

2,621,295 

909,292 

4,971,243 
13,538,276 

2,646,204 

2,236,186 

2,566,51 1 

527,428 

4,936,817 
12,913,146 

139,284 
139,284 

87,321 

241,475' 
328,800 

S-14 

Freeman  United  Coal  Mining  Co., 
Fidelity  #11 

S-34 

Southwestern  IL  Coal  Corp., 

Captain 

Total  5  Mines 

S-20 

Peabody  Coal  Company, 

Baldwin 

Peabody  Coal  Company, 
River  King  #6 

Marissa 

Marissa 

Percy 

Coulterville 

1,982,831 
438,402 
463,543 
712,217 

3,596,993 

—  1,672,330 

416,202 

463,543 

—411,988 

—2,964,063 

—356,400 

—  169,524 
—525,924 

S-23 

—97,137 
—97,137 

S-7 
S-22 

Southwestern  IL  Coal  Corp., 
Streamline 

Zeigler  Coal  Company,  #11 

Total  4  Mines  .... 

Peabody  Coal  Company, 
River  King  #3 

Peabody  Coal  Company, 

River  King  U/G  #1  .  .  . 

Total  2  Mines 


New  Athens. 
Freeburg .  .  . 

Harrisburg .  . 

Harrisburg .  . 

Harrisburg .  . 

Harrisburg .  . 

Stonefort .  .  . 
Harrisburg .  . 
Harrisburg .  . 
Harrisburg .  . 

Harrisburg .  . 
Harrisburg .  . 


1,337,278 
2,188,878 


85,539 
937,139 


1,058,944 
1,058,944 


L-134 
L-131 


Equality  Mining  Company .  .  . 
J.J.  Track  Mining  Co.,  Inc. 

Brown  Bros.  #2 

Kenellis  Energies,  Inc., 

Brushy  Creek  

Kerr-McGee  Coal  Corp., 

Galatia  Mine 

Peabody  Coal  Company, 

Will  Scarlet 

Sahara  Coal  Company,  #6.  . 
Sahara  Coal  Company,  #7.  . 
Sahara  Coal  Company,  #20. 

Sahara  Coal  Company,  #21 . 
Sahara  Coal  Company,  #22 . 


Total  10  Mines 


103,856 

14,160 

1,602,793 

55,000 

565,525 
461,194 
142,387 
61 ,374 

502,633 
105,202 


261,116 

369,819 

-116,874 

—53,902 

—414,623 
85,194 


8,148 
•57,023 
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1^1 

3  J!  a 


1"^ 

Q  o 


Explosives  used  for  blasting  coal 


S8Q 


1^1 


11 


11 
IS. 


i 
I 

0)   o 
Q.  Q. 


S  E 


11 

5    Q. 


33,500 

31.447 

54,784 

1,101 

34,426 
155,258 


352 

404 

388 

207 

781 
2,132 


267 

246 

258 

226 

275 
,272 


32,000 
27,000 


57,442 
148,242 


285,840 
285,840 


27,408 
130,000 


90,179 
263,006 


4,980,340 

12,232,000 

9,768,000 

4,408,650 

18,292,588 
49,681,578 


2,679,704 

2,356,742 

2,621 ,295 

909,292 

4,971,243 
13,538,276 


•43,320 
•65,520 


57 
211 
816 


220 
71 
101 
246 
638 


14,974 
5,788 


5,265 
17,385 


10,100 
16,000 


1,362,000 
1,046,100 


C-3 

1 

C-11 


712,217 
2,695,048 


438,402 
463,543 


312 
403 


219 
507 


,337,278 
,337,278 


•248,994 
55,000 


6,377 
5,226 


346 
316,012 


25 

2 

340 


154 
130 


274 
36 


140 
187 
260 


197 
159 
178 
50 

180 
173 


13,100 
13,700 


22,354 
6,060 


6,276,174 
2,201,100 


,602,793 
55,000 


142,378 
61,374 


502,633 
105,202 


565,525 
461,194 
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II  PRODUCTION 


Post  Office 

Disposition  of  Output- 

Name  of  Operator 

address  of 

1 

the  Mine 

Total 

tl 

Si 

1 

^ 

K   >   8 

K 

L-243     Lee  Coal  Company,  Oakwood  #2 . 


S-1         Amax  Coal  Company,  Wabash . 


S-4        Peabody  Coal  Company, 
Marlssa 


S-2         White  County  Coal  Corp. 


S-4 
L-264 

Amax  Coal  Company,  Delta 

E  &  B  Coal  Company,  #2 

E  &  B  Coal  Company,  Corinth 

Freeman  United  Coal  Mining  Co., 
Orient  #4 

Marion 

Marion 

Thompsonville  .  . 

Pittsburg 

Cambria 

2,538,660 
19,137 
1,719 

1,101,646 

180,371 

3,841,533 

1,996,798 

2,085 
2,085 

53i 

17 

1 

loe 

66C 

L-278 

S-99 

990,255 

L-259 

Williamson  Coal  Company,  #2 

2.987,053 

Total  All  Mines 

58,373,580 

39,838,997 

1,621,873 

7,382,878 

4,624 

t3, 188, 134  tons  shipped  by  belt. 

■Tonnage  shipped  includes  coal  from  Murdock  Mine  and  1982  stockpile  sold  in  1983. 

"Longwall  Mining  Machines. 

•"Tonnage  includes  1982  coal  productton  sold  in  1983. 
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BLE  10 


S^B 


Explosives  used  for  blasting  coal 


is; 
1 1 

Q  a. 


0-6 

Z  o 


525 


409 

6,703 
4,480 

410 
12 
3 

359 

233 
238 
27 

244 

22,596 

1,600,469 

76,687 
5,511 

14,898,371 
59,670 
12,557 

C-6 

1,101,646 

2,538,660 
19,137 
1,719 

0,371 

42 

304 

2,000 

89,500 

180.371 

0,780 

11,183 

826 

1,046 

24,596 

1,600,469 

82,198 

15,060,098 

C-6 

1,101,646 

2,739,887 

6,322 

1,282,410 

14,759 

11,218 

373,642 

2,137,154 

577,680 

66,860 

103,652,544 

c.^ 

a-6 

33,370,383 

25,003,197 

PRODUCTION  —  TABLE  1 1  —  RAILROADS  HANDLING  COAL  —  1983 


Operators 

Names  of  Railroads 

Tons 

shipped  to 

market 

CHRISTIAN  COUNTY 
PeatxxJy  Coal  Company,  #10 

Chicago  &  Illinois  Midland 

5  020 

CLINTON  COUNTY 
Monterey  Coal  Company,  #2 

Southem 

2,346,724 

DOUGLAS  COUNTY 
Zeigler  Coal  Company,  #5 

Missouri  Pacific 

668,351 

FRANKLIN  COUNTY 
Old  Ben  Coal  Co.,  #21 

Burlington  Northem 

Missouri  Pacific 

241,907 

1,259,768 

50,264 

Old  Ben  Coal  Co.,  #24 

Old  Ben  Coal  Co    #25 

Burlington  Nortfiem 

Illinois  Central  Gulf 

172,329 
2  035  030 

Old  Ben  Coal  Co    #26 

Burlington  Northem                             .... 

579,810 

159,406 

1  279  451 

Total 

5,777,965 

FULTON  COUNTY 

336,854 

Freeman  United  Coal  Mining  Co.,  #17 

Midland  Coal  Co.,  Rapatee 

503,995 

Chicago  Northwestern 

328,149 

Total 

1,168,998 

HAMILTON  COUNTY 
Inland  Steel  Coal  Co    #2 

Louisville  &  Nashville 

730  303 

JACKSON  COUNTY 

2,321,293 

JEFFERSON  COUNTY 
Freeman  United  Coal  Mining  Co.,  #6 

Burlington  Northern 

Illinois  Central  Gulf 

71,948 
48,223 

1 ,087,960 

Inland  Steel  Coal  Co.,  #1 

1,578,331 

674  936 

Total 

3,461,398 

MACOUPIN  COUNTY 

Freeman  United  Coal  Mining  Co.,  Crown  II 

Monterey  Coal  Company  #1 

Burlington  Northem 

Chicago  Northwestern 

648,971 
1,373,214 

Total 

2,022,185 
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PRODUCTION  —  TABLE  1 1  —  (Continued) 


Operators 

Names  of  Railroads 

Tons 

shipped  to 

market 

PEORIA  COUNTY 
Midland  Coal  Co.,  Elrn 

Chicago  Northwestern 

526,230 

PERRY  COUNPi' 

2,646,204 

Missouri  Pacific 

2,229,657 

Illinois  Central  Gulf 

6  529 

Consolidation  Coal  Co.,  BS  #4 

Freeman  United  Coal  Mining  Co.,  #1 1 

2,566,511 

527,428 

Missouri  Pacific 

139  284 

Southwestern  IL  Coal  Corp.,  Captain* 

1,835,410 

3,564,950 

Total 

13,052,430 

RANDOLPH  COUNTY 
Peatxxly  Coal  Co.,  Baldwin 

PCCX 

KRPX 

PCCX 

1,672,330 
356,400 
416,202 

Southwestern  IL  Coal  Corp.,  Streamline 

1,835,410 

3,564,950 

Zeigler  Coal  Co.,  #11 

Missouri  Pacific 

581,512 

Total 

3,489,987 

ST.  CLAIR  COUNTY 

Pnahnrh/  Cnai  Cn     Riunr  Kinn  IIIR  J^^ 

1,144,483 

851,600 

Total 

1,996,083 

SALINE  COUNTY 

Kenellis  Energies,  Inc 

Peatody  Coal  Co.,  Will  Scarlet 

Sahara  Coal  Co.,  #6 

1,284,569 

Illinois  Central  Gulf 

509,780 

202,741 

Southern 

167,078 
65,285 

Sahara  Coal  Co.,  #20 

Sahara  Coal  Co.,  #21 

Sahara  Coal  Co.,  #22 

Southern 

51,589 
31,680 

Southem 

22,222 
232,608 

Southern 

182,015 
47,067 

Southem 

38,127 

Total 

2.834,761 

WABASH  COUNTY 
Amax  Coal  Company,  Wabash 

Conrail 

2,255,861 
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PRODUCTION  —  TABLE  11  —  (Concluded) 


Operators 

Names  of  Railroads 

Tons 

shipped  to 

market 

WASHINGTON  COUNTY 
Peabody  Coal  Co.,  Marlssa 

1  110900 

WHITE  COUNTY 
White  County  Coal,  Pattiki 

Seaboard 

3.090 

WILLIAMSON  COUNTY 

Amax  Coal  Company,  Delta 

Freeman  United  Coal  Mining  Co.,  #4 

1,996,798 

181  167 

Total 

2,987,053 

'Southwestem  IL  Coal  Corp.,  Captain  and  Streamline  Mines  Railroad  Shipment  tonnage  is  combined,  county  totals  reflect  individual  mine's 
production. 
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II  PRODUCTION  —  TABLE  12  —  SPECIAL  PREPARATION  PLANTS 


Name  of  Operator 


Type  arxj  Make  of  Instailatlon 


Tonnage 
Prepared 
at  Plant 


Amax  Coal  Company,  Delta 

Amax  Coal  Company,  Leahy 

Amax  Coal  Company,  Sun  Spot .... 

Amax  Coal  Company,  Wabash 

Consolidation  Coal  Co.,  BS  #2 

Consolidation  Coal  Co.,  BS  #4 

Consolidation  Coal  Co.,  BS  #5 

Freeman  United  Coal  Mng.,  #11.  .  .  . 

Freeman  United  Coal  Mng.,  #17 

Freeman  United  Coal  Mng.,  #4  .  .  .  . 
Freeman  United  Coal  Mng.,  #6  .  .  .  . 
Freeman  United  Coal  Mng.,  Crown  II 
Freeman  Unrted  Coal  Mng.,  Industry. 

IL  &  W.  Virginia  C.C,  Illinois 

Inland  Steel  Coal  Company,  #1  . .  .  . 
Inland  Steel  Coal  Company,  #2  .  .  .  . 

Jader  Fuel  Co.,  Inc.,  Lovilia  #4 

Kenellis  Energies,  Inc 

Kerr-McGee  Coal  Corp 

Midland  Coal  Company,  Elm 

Midland  Coal  Company,  Rapatee  .  .  . 

Monterey  Coal  Co.,  #1 

Monterey  Coal  Co.,  #2 

Old  Ben  Coal  Co.,  #21   

Old  Ben  Coal  Co.,  #24 

Old  Ben  Coal  Co.,  #25 

Old  Ben  Coal  Co.,  #26 

Peatxxly  Coal  Co.,  #10 

PealxxJy  Coal  Co.,  Eagle  #2 

Peatxxly  Coal  Co.,  Will  Scarlet 

Peatxxly  Coal  Co.,  River  King  Plant*. 
Peatxxly  Coal  Co.,  Randolph 

Prep  Plant** 

Sahara  Coal  Co.,  #6,  7,  20,  21,  22.  . 
Souttiwestem  IL  Coal  Corp.,  Captain. 

Turris  Coal  Co.,  Elkhart 

White  County  Coal  Co.,  Pattiki 

Zeigler  Coal  Co.,  Murdock 


Marion 

Campbell  Hill .  . 

Vermont 

Keensburg. .  . 

DuQuoin 

Cutler 

De  Soto 

DuQuoin 

Canton 

Pittsburg 

Waltonville 

Virden 

Industry 

Oakwood 

Sesser  

McLeanstnro. 
Shawneetown 

Galatia 

Harrisburg .  .  . 

Trivoli 

Farmington  .  . 
Carlinville  .  .  . 

Albers 

Sesser  

Benton 

W.  Frankfort  . 

Sesser  

Pawnee 

Shawneetown 
Stonefort .... 
Freeburg .... 

Marissa 

Harrisburg .  .  . 

Percy 

Elkhart 

Carmi 

Murdock  .... 


McNally  Pittsburg  Jig  Plant 

McNally  Pittsburg  Jig  Plant 

Heavy  Media  Plant 

McNally  Pittsburg  Plant 

Jig  Washing  Plant 

Jig  Washing  Plant 

Heavy  Media  Plant 

Koppers  Jig  Plant 

Neldo  Heavy  Media  Plant 

Roberts  &  Schafer  Heavy  Media  Plant. 
Roberts  &  Schafer  Heavy  Media  Plant. 

Roberts  &  Schafer  Jig  Plant 

Roberts  &  Schafer  Jig  Plant 

Washmaster  by  Rutherlord  &  Company 

Heavy  Media  Plant 

Heavy  Media  Plant 

Jig  Washer  Plant 

Jeffery  Jig  Plant 

Heavy  Media-Froth  Flotation  Plant  .  .  . 

Baum  Type  Jig  Plant 

McNally  Preparation  Plant 

Baum  Jig  Type  Plant 

Jig  Plant 

Mogul  Jig  &  Heavy  Media  Plant 

Mogul  Jig  &  Froth  Ftotation  Plant  .... 
Mogul  Jig  &  Froth  Flotation  Plant  .... 

Norton  &  Batac  Jig  Plant 

Baum  Type  Jig  Plant 

Jig  Plant 

Link  Belt-Baum  Type  Jig  Plant 

McNally  Pittsburg  Plant 

Roberts  &  Schafer  Plant 

Central  Washer  Plant 

McNally  Pittsburg  Plant 

Jig  Cyclone  Plant , 

Heavy  Media  Cyclone,  Deduster  Plant. 
McNally  Pittsburg  Plant 


2,538,660 

2,623,101 

984,329 

2,698,046 

2,356,742 

2,621,295 

1,434,744 

909,292 

767,236 

1,101,646 

1,384,663 

881,695 

498,296 

20,000 

2,426,615 

775,611 

249,327 

1,602,793 

500 

533,618 

566.830 

1,682,170 

2,379,668 

1,537,002 

172,329 

2,035,030 

2,120,052 

3,191,355 

946,992 

565,525 

2.181,212 

3,482.028 
1,272,781 
5,434,786 

532,611 
25,722 

592,799 


•Prepared  coal  from  the  Peabody  Coal  Company,  River  King  U/G  #1  and  River  King  Pit  #3  Mines. 
•'Prepared  coal  from  the  Peatxxly  Coal  Company,  Baldwin,  Marissa  and  River  King  Pit  #6  Mines. 
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II  PRODUCTION  —  TABLE  13  —  PHYSICAL  AND  MECHANICA 


County,  Name  of  Operator  and  Mine 


Post  Office 
Address 
of  Mine 


Tonnage 


Number 

of 
Seam 


CHRISTIAN  COUNTY 
Peabody  Coal  Co.,  #10 

CLINTON  COUNTY 
Monterey  Coal  Co.,  #2 

DOUGLAS  COUNTY 

Zelgler  Coal  Co.,  Murdock 

Zeigler  Coal  Co.,  #5 

FRANKLIN  COUNTY 

Old  Ben  Coal  Co.,  #21   

Old  Ben  Coal  Co.,  #24 

Old  Ben  Coal  Co.,  #25 

Old  Ben  Coal  Co.,  #26 

FULTON  COUNTY 

Amax  Coal  Co.,  Sun  Spot 

Freeman  United  Coal  Mining  Co.,  #17  .  . 
Midland  Coal  Co.,  Rapatee 

GALLATIN  COUNTY 

Peabody  Coal  Co.,  Eagle  #2 

Jader  Fuel  Co.,  Inc.,  Lovilia 

Jader  Fuel  Co.,  Inc.,  #4 

HAMILTON  COUNTY 
Inland  Steel  Coal  Co.,  #1 

JACKSON  COUNTY 
Consolidation  Coal  Co.,  BS  #5 

JEFFERSON  COUNTY 
Freeman  United  Coal  Mining  Co.,  #6  .  .  . 
Inland  Steel  Coal  Co.,  #1 

LOGAN  COUNTY 
Turris  Coal  Company 

Mcdonough  county 

Freeman  United  Coal  Mng.  Co.,  Industry. 

MACOUPIN  COUNTY 
Freeman  United  Coal  Mng.  Co.,  Crown  II 
Monterey  Coal  Co.,  #1 

MONTGOMERY  COUNTY 
Consolidation  Coal  Co.,  Hillsboro 

PEORIA  COUNTY 
Midland  Coal  Co.,  Elm 


Pawnee.  .  .  . 

Albers 

Murdock  .  . . 
Murdock  .  .  . 

Sesser  .... 
Benton  .... 
W.  Frankfort 
Sesser  .... 

Vermont  . . . 
Canton  .... 
Farmington  . 


Shawr>eetown 
Shawneetown 


McLeansboro. 


DeSoto  .  .  . 

Wattonville. 
Sesser  .  .  . 

Elkfiart  .  .  . 

Industry.  .  . 

Virden .... 
Cartinville  . 

Coffeen . . . 

Trivoli  .  .  .  . 


3,199,600 
2,379,668 


592,799 
570,734 


1,537.002 

172,329 

2,035,030 

2,120,052 


984,329 
767,236 


946,992 
158,737 
90,590 


775,611 
2,385,855 


1,384.663 
2,426.615 


881,695 
1,682.170 
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HARACTERISTICS  OF  ALL  MINES  —  1983 


Shaft. 

Slope 

Drift 

or  Strip 

Depth 
Surface 
to  Seam 

Longwall 
or  pillar 

Haulage 

Total 

Mine 

Production 

Year 

Mine 

Opened 

Slope 

340- 

P&R 

Belt 

144,472,110 

1952 

Slope 

330' 

P&R 

Bett 

10,847,477 

1977 

Slope 
Slope 

180' 
210' 

PAR 
P&R 

Belt 
Belt 

15.333,496 
11.194,372 

1946 
1973 

Shaft 
Shaft 
Shaft 
Shaft 

656' 
666' 
600' 
651' 

Longwall/P  &  R 
Longwall/P  &  R 
Longwall/P  &  R 
Longwall/P  &  R 

Belt 
Belt 
Beft 
Belt 

45,287,587 
31,458,983 
9,426,334 
24.384.466 

1960 
1965 
1977 
1968 

Strip 
Strip 
Strip 

Slope 

Drift 

Strip 

Shaft 

84' 

60-1 20' 

76' 

17,586.613 
53.492.206 
3  681  155 

1937 

1976 

180' 
175' 
15'-60' 

P&R 
P&R 

Belt 
Belt 

9,490,652 
235.921 

1969 
1982 

929' 

P&R 

Belt 

2.410.785 

1979 

Strip 

125' 

Shaft 
Shaft 

792' 
733' 

P&R 
P&R 

Belt 
Belt 

19,967,700 
29,003.987 

1968 
1967 

Shaft 

300' 

P&R 

Ben 

629,362 

1982 

Strip 

47' 

781  724 

1982 

Slope 
Slope 

330' 
300' 

P&R 
P&R 

Belt 
Beft 

9,672,246 
30,230,896 

1976 
1970 

Shaft 

500' 

P&R 

Beft 

26,760.290 

1964 

Strip 

73' 

12,025.599 

1968 
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II  PRODUCTION  —  TABLE  13  —  PHYSICAL  AND  MECHANICA 


County,  Name  of  Operator  and  Mine 


Post  Office 
Address 
of  Mine 


1983 
Tonnage 


Number 

of 
Seam 


PERRY  COUNTY 

Amax  Coal  Co.,  Leahy 

Consolidation  Coal  Co.,  BS  #2 

Consolidation  Coal  Co.,  BS  #4 

Freeman  United  Coal  Mining  Co.,  #1 1  . 
Southwestern  IL  Coal  Corp.,  Captain.  .  . 

RANDOLPH  COUNTY 

Peabody  Coal  Co.,  Baldwin 

Peabody  Coal  Co.,  River  King  #6 

Southwestem  IL  Coal  Corp.,  Streamline 
Zeigler  Coal  Co.,  #11   

ST.  CLAIR  COUNTY 

Peabody  Coal  Co.,  River  King  #3 

Peabody  Coal  Co.,  River  King  U/G  #1  . 

SALINE  COUNTY 

Equality  Mining  Co.,  #1 

J.J.  Track  Mining  Co.,  Brown  Bros.  #2  . 
Kenellis  Energies,  Inc.,  Brushy  Creek  .  . 

Peabody  Coai  Co.,  Will  Scarlet 

Sahara  Coal  Company,  #6 

Sahara  Coal  Company,  #7 

Sahara  Coal  Company,  #20 

Sahara  Coal  Company,  #21 

Sahara  Coal  Company,  #22 

Kerr-McGee  Coal  Corp., 
Galatia  Mine 

VERMILION  COUNTY 
Illinois  &  W.  Virginia  Coal  Co., 
Illinois  Mine 

WABASH  COUNTY 
Amax  Coal  Co.,  Wabash 

WASHINGTON  COUNTY 
Peabody  Coal  Co.,  Marissa 

WHITE  COUNTY 
White  County  Coal  Corp.,  Pattiki 

WILLIAMSON  COUNTY 

Amax  Coal  Co.,  Delta 

E  &  B  Coal  Co.,  #2 

E  &  B  Coal  Co.,  Corinth 

Freeman  United  Coal  Mining  Co.,  #4  .  .  , 
Williamson  Coal  Co.,  #2 


Campbell  Hill . 
DuQuoin  .  .  .  . 

Cutler 

DuOuoin  .  .  .  . 
Percy 

Marissa 

Marissa 

Percy 

Coulterville  .  . 


New  Athens.  . 
Freeburg .... 

Harrisburg .  .  . 
Harrisburg .  .  . 

Galatia 

Stonefort .... 
Harrisburg .  .  . 
Harrisburg .  .  . 
Harrisburg .  .  . 
Harrisburg ... 
Harrisburg ... 

Galatia 

Oakwood 

Keensburg.  .  .  , 

Marissa 

Carmi 

Marion 

Marion 

Thompsonville . 

Pittsburg 

Energy 


2,679,704 
2,356,742 
2,621,295 
909,292 
4,971,243 


438,402 
463,543 
712,217 


851,600 
1,337,278 


103,856 
14,160 
1,602,793 
565,525 
461,194 
142,378 
61,374 
502,633 
105,202 

55,000 


63,582 
2,698,046 
1,110,900 

25,722 


2,538,660 

19,137 

1,719 

1,101,646 

180,371 


5&6 

6 
5&6 

6 
5&6 


6 

5&6 

6 


Davis-Dekovan 

6 
Davis-Dekovan 

6 

6 

5 

5 

6 


6 

5 

Chapel  #8 

6 

5&6 


43 


IHARACTERISTICS  OF  ALL  MINES  —  1983 


Shaft, 

Slope 

Drift 

or  Strip 

Depth 
Surface 
to  Seam 

Longwall 
or  pillar 
and  room 

Haulage 

Total 

Mine 

Production 

Year 

Mine 

Opened 

Strip 

62'  &  35' 

94' 
110' &  40' 

80' 
76'  &  24' 

31,096,813 
45,292,434 
22,469,726 
72,036,544 
78,243,440 

18,246,915 
18,582,000 
57,792,101 
4,106,405 

1971 
1950 
1973 
1929 
1964 

1972 
1957 
1936 
1975 

Strip 

Strip 

Strip 

Strip 

Slope 
Strip 

125' 

75' 

135'  &  50' 

210' 

P&R 

Belt 

Strip 

Slope 

P&R 

Belt 

Strip 

80' 
135' 

14,665,089 
21,010,932 

1960 
1970 

Slope 

P&R 

Belt 

Strip 

40' 
35' 
300' 
75' 

50'- 11 5' 
ISO' 
223' 
240' 

60'-100' 

1,160,696 

610,342 

3,317,234 

22,559,553 

32,019,220 

168,064 

5,586,580 

6,464,478 

315,555 

1978 
1974 
1979 
1953 
1936 
1982 
1970 
1971 
1979 

Strip 

Slope 
Strip 

P&R 

Belt 

Strip 

Slope 
Slope 
Slope 
Drift 

P&R 
P&R 
P&R 
P&R 

Belt 
Belt 
Belt 
Belt 

Slope 

560' 

P&R 

Belt 

55,000 

1983 

Slope 

110' 

P&R 

Belt 

63,582 

1983 

Slope 

700' 

P&R 

Belt 

17,369,798 

1973 

Slope 

150' 

P&R 

Motor 

3,438,351 

1979 

Shaft 

996' 

P&R 

Belt 

25,722 

1983 

Strip 

88' 
33' 
30' 
275' 
45'  &  28' 

39,849,618 
236,975 
37,093 

32,897,338 
180,371 

1946 
1977 
1980 
1952 
1983 

Strip 

Strip 

Slope 
Strip 

P&R 

Belt 
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II  PRODUCTION  —  TABLE  14 
TOTAL  PRODUCTION  OF  COAL  IN  TONS  BY  COUNTIES,  1882-1983 


County 


Total 
Production 
To  Date 


County 


Total 

Production 

To  Date 


Adams  .  ..  . 

Bond 

Brown 

Bureau  .  .  .  . 
Calhoun  .  .  . 

Cass 

Christian  .  .  . 

Clark 

Clay 

Clinton  .  .  .  . 

Coles 

Crawford .  .  . 
Douglas.  .  .  . 

Edgar 

Effingham  .  . 
Franklin.  .  .  . 

Fulton 

Gallatin 

Greene  .  .  .  . 
Grundy  .  .  .  . 
Hamilton  .  .  . 
Hancock  .  .  . 

Hardin 

Henry 

Jackson.  . . . 

Jasper 

Jefferson.  .  . 

Jersey 

Johnson  .  . . 
Kankakee  .  . 

Knox 

USalle 

Livingston  .  . 

Logan  

Macon 

Macoupin  .  . 
McDonough . 
McLean.  .  .  . 
Madison  .  .  . 

Marion 

Marshall  .  .  . 


5,864,413 
2,318,395 
1,196.319 


2,385,855 
3,811,278 


2,563,865 
498,296 


341,914 

7,355,569 

74,068 

53,823,055 

96,247 

212,477 

335,306,057 

4,482 

801 

49,503,802 

198,932 

45,400 

36,527,868 

915,698 

796 

633,541,789 

311,773,175 

33,442,391 

693,191 

40.872,430 

2,432,882 

771,281 

40 

22,910,053 

113,311,735 

23,739 

131,387,997 

120,350 

314,325 

19,192,105 

65.896,605 

65,547,638 

10,111,437 

15,162,738 

11,000,468 

306,392,048 

3,416.627 

5,544.139 

164,295.772 

39,247,722 

12.516.141 


Menard  .... 
Mercer  .... 
Monroe  .... 
Montgomery 
Morgan  .... 
Moultrie.  .  .  . 

Peoria 

Perry 

Pike 

Pope 

Putnam .... 
Randolph.  .  . 
Richland  .  .  . 
Rock  Island . 
St.  Clair.  .  .  . 

Saline 

Sangamon.  . 
Schuyler  .  .  . 

Scott 

Shelby 

Stark 

Tazewell .  .  . 
Vermilion.  .  . 
Wabash.  .  .  . 
Warren  .... 
Washington . 

White 

Williamson.  . 
Woodford  . . 


533.618 
13,538,276 


2,188,878 
3,614,115 


63.582 
2,698.046 

1.110.900 

25.722 

3,841.533 


13.462,015 

15,519,862 

8,284 

141,824,660 

190,787 

2,032,236 

96,325,246 

393,175,723 

5,081 

36,266 

10,071,893 

187,559,794 

154 

3,846,169 

358,484,599 

265,594,694 

233,449,607 

7,747,691 

612,476 

4,119,763 

9,569,336 

17,633,802 

165.721.654 

18.818,950 

685,466 

21,603,737 

1.702,463 

440.675,008 

7,810,160 

37,553,733 


Prod.  1983 58,373.580 

Total  1882-1983 4.950,167.295 

Est.  Prod.  1833-1881 73,386,123 

Total  Prod.  1833-1983 5,023,553,418 


45 


II  PRODUCTION  —  TABLE  15 

SUMMARY  OF  THE  VARIOUS  SEAMS  OF  COAL,  KIND  OF  OPENING, 

MANNER  OF  WORK,  AND  TONS  PRODUCED  FROM  EACH  SEAM 


Number  of 

Kind  of  Opening 

fVlanner  of  Work 

Number 

of 
Seam 

Coun- 
ties 

IVIines 

Shaft 

Drift 

Slope 

Strip 

Pillar 
&Room 

Long- 
wall 

Strip 

Total  Tons 
Produced 

Colchester  #2 

Davis-Dekovan 

Harrisburg  #5 

2 

9* 
17- 

2 
2 

16- 
37- 

1 

2 
8 

1 

5 
13 

2 
2 
8* 

15- 

1 

8 
22 

1 

4 

2 
2 
8- 
15- 

1 

1,482,625 

579,685 

18,000,363* 

49,161,762* 

Danville  #7 

Chapel  #8 

63,582 
1,719 

Total 

23 

54 

10 

2 

19 

23 

31 

4 

23 

58,373,580 

•Figures  reflect  5  surface  mines  working  both  #5  and  #6  seam  of  coal. 
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III    Labor  and  Employment 
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ACCIDENTS 


III  LABOR  ~  EMPLOYMENT  —  TABLE  17  &  COMPARATIVE  STATISTICS  OF 
FATAL  AND  NON-FATAL  ACCIDENTS  FOR  THE  PERIOD  1928  TO  1983 
INCLUSIVE,  NON-FATAL  ACCIDENTS  OF  3  DAYS  OR  MORE  LOST  TIME 


Tons  mined  to  one 


Employees  to  one  - 


1930. 
1931. 
1932. 
1933. 
1934. 
1935. 
1936. 
1937. 
1938. 
1939. 
1940. 
1941  . 
1942. 
1943. 
1944. 
1945. 
1946. 
1947. 
1948. 
1949. 
1950. 
1951. 
1952. 
1953. 
1954. 
1955. 
1956. 
1957. 
1958. 
1959. 
1960. 
1961. 
1962. 
1963. 
1964. 
1965. 
1966. 
1967. 
1968. 
1969. 
1970. 
1971. 
1972. 
1973. 
1974. 
1975. 
1976. 
1977. 
1978. 
1979. 
1980. 
1981. 
1982. 
1983. 


139 
109 
112 
90 
114 
71 
86 
82 


80 

83 

92 

94 

97 

87 

75 

61 

204 

68 

38 

45 

154 

31 

28 

23 

18 

20 

21 

9 

10 

10 

7 

20 

16 

9 

13 

9 

20 

15 

12 

15 

15 

11 

6 

12 

8 

3 

4 

6 

6 

14 

0 

7 

4 


5,785 

6,621 

5,106 

3,800 

2,643 

3,018 

3,133 

3,147 

3,165 

2.887 

2,240 

1,887 

2,091 

2.096 

2,546 

3,017 

3,578 

3,350 

2,908 

2,618 

2,270 

1,658 

1,629 

1,494 

1,122 

920 

736 

651 

665 

542 

449 

475 


418 

445 

435 

468 

474 

524 

494 

521 

618 

535 

607 

488 

465 

577 

721 

1.030 

1,070 

1.730 

1.626 

1.389 

1.577 

1.214 


404,396 

560.805 

482,456 

501,696 

299,205 

539.720 

485.164 

548.942 

553.504 

655.810 

504.612 

595.343 

624.603 

601.801 

710.066 

756.131 

889.655 

979.292 

1.045.362 

334,927 

973,041 

1,253,431 

1,272,940 

356,297 

1,475,890 

1,641,647 

1,816,337 

2.539.531 

2.390,202 

2,222,995 

4.864,125 

4.537,463 

4.582,063 

6.447,503 

2.417,696 

3.227,652 

6.092,720 

4.479,421 

7.023,633 

3,240,739 

4,142.872 

5.402,715 

4,325,607 

3,894.349 

5.956.490 

10.258.111 

4.839.387 

7.422.377 

19.378.715 

13,470,109 

8,124,025 

9,923,021 

4,467,316 

51,798,653 

8,775,453 

14,593,395 


9,392 
9,232 
10,580 
11,854 
12,884 
12.697 
13.318 
14.304 
16.263 
18.854 
18.923 
25.240 
20.020 
26,414 
25.784 
24.317 
21.632 
21.924 
20.552 
26.098 
29.148 
28.727 
35.164 
36.727 
40,778 
49,963 
57,622 
70,217 
71,886 
86,131 
97,499 
95,525 
119,015 
122,643 
115,679 
116,050 
126,056 
124,428 
133,360 
123,692 
125,796 
124,439 
104,990 
109,187 
107,943 
126,124 
124,887 
103,187 
80,633 
52.311 
45,555 
34.415 
38.464 
37.292 
38.953 
48.084 


471 
538 
500 


576 
599 
528 
561 
516 
511 
447 


484 
827 
690 
190 
768 
677 
725 
757 
647 


1.089 

1.053 

1,278 

439 

556 

1,009 

676 

999 

440 

636 

799 

681 

704 

1.022 

1.902 

1.039 

1.706 

4.911 

4.029 

2.977 

3.083 

1.306 

18.148 

2.136 

3.690 
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III  LABOR  AND  EMPLOYMENT  —  TABLE  19  —  FATAL  ACCIDENTS  BY 
OCCUPATION  AND  CAUSES,  1983 


Underground 

In  Shaft 

On  Surface 

Occupation 

i 
1 

o 

1 

1 

^ 

J 

1 

i 

o 

1 

1 

i 

1 

o 

1 

1 

UJ 

1 
1 

o 
Q 

1 

5 

18 
o 

1 
1 

Foreman 

Latwrer 

1 
1 

1 
1 

1 

2 

3 

Total   

4 

III  LABOR  AND  EMPLOYMENT  —  TABLE  20 
CAUSES  OF  FATAL  ACCIDENTS  BY  YEARS  —  1882-1983 


Underground 

In  Shaft 

On  Surface 

Year 

1 

i 

II 
SI 

1 

. 

i    i 
1    1 

1 
s 

1 

1 
1 
f 

1 

i 

1  ; 

r   1 

-       i 

1 

5 

1882 

40 

26 

5 

9 

40 

1883 

134 

40 

12 

2 

2 

78 

134 

1884 

46 

29 

4 

6 

7 

46 

1885 

39 

20 

19 

39 

1886 

52 

32 

5 

10 

47 

1 

4 

5 

1887 

41 

28 

13 

41 

1888 

54 

33 

6 

9 

48 

4 

2 

6 

1889 

42 

26 

5 

3 

1 

35 

2 

1 

7 

1890 

52 

36 

5 

3 

4 

48 

4 

1891 

58 

33 

4 

2 

11 

1 

51 

1 

2 

7 

1892 

56 

28 

3 

6 

4 

3 

44 

8 

12 

1893 

68 

48 

2 

2 

6 

2 

60 

3 

1 

8 

1894 

70 

43 

6 

8 

57 

5 

13 

1895 

75 

38 

5 

6 

12 

2 

63 

5 

■) 

10 

1896 

77 

41 

2 

9 

9 

2 

63 

6 

11 

1 

1897 

69 

46 

2 

1 

11 

60 

6 

1 

7 

1898 

75 

43 

7 

3 

11 

2 

66 

4 

6 

1 

1899 

84 

51 

5 

6 

6 

6 

74 

4 

9 

1900 

94 

51 

1 

11 

20 

83 

1 

2 

7 

2           2 
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III  LABOR  AND  EMPLOYMENT  —  TABLE  20  - 
CAUSES  OF  FATAL  ACCIDENTS  BY  YEARS 


(Continued) 
■1882-1983 


156 
157 
199 
155 
165 
183 
213 
406 
157 


180 
165 
207 
259 
208 
181 
222 

161 


92 
94 
97 
87 
75 
61 
204 


45 
154 
31 
28 
23 
18 
20 
21 
9 
10 


Underground 


2 
3 
3 
1 
2 

1 

258 

4 

12 
5 
7 

12 
1 
3 


147 
134 
186 
131 
145 
164 
190 
386 
143 
167 
162 
148 
175 
153 
185 
234 
195 
167 
209 
147 
149 
176 
172 
153 
97 
129 
100 
106 
84 
105 
67 
78 
73 
85 
75 
74 
75 
75 
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III  LABOR  AND  EMPLOYMENT  —  TABLE  20  - 
CAUSES  OF  FATAL  ACCIDENTS  BY  YEARS 


(Concluded) 
-1882-1983 


Underground 


1960. 
1961  . 
1962. 
1963. 
1964. 
1965. 
1966. 
1967. 
1968. 
1969. 
1970. 
1971  . 
1972. 
1973. 
1974. 
1975. 
1976. 
1977. 
1978. 
1979. 
1980. 
1981  . 
1982. 
1983. 


Ill  LABOR  AND  EMPLOYMENT  —  TABLE  21  —  COMPARATIVE 

STATISTICS  OF  FATAL  ACCIDENTS  FOR  THE  PERIOD  1974  TO  1983 

INCLUSIVE  AND  TONS  MINED  TO  ONE  MAN  KILLED 


Year 

Ratals 

Tons  mined 

Tons  mined 

to  one  man 

killed 

Year 

Ratals 

Tons  mined 

Tons  mined 

to  one  man 

killed 

1974 

1975 

1976 

1977 

1978 

12 
8 
3 
4 
6 

58,072,640 
59,539,019 
58,136,144 
53,880,434 
48,744,149 

4,839.387 
7,443,377 
19,378,715 
13,470,109 
8,124,025 

1979 

1980 

1981 

1982 

1983 

14 

59,538,127 
62,542,417 
51,798,653 
61,428,170 
58,373,580 

9,923,021 
4,467,316 

51,798,653 
8,775,453 

14,593,395 

Totals 

33 

278,372,386 

8,435,527 

Totals 

31 

293,680,947 

9,473,579 
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SUMMARY  OF  FATAL  ACCIDENTS 
1983 

Mr.  Gene  Richey,  age  59,  married,  one  dependent,  drowned  at 
approximately  7:00  A.M.,  Wednesday,  February  9,  1983,  while  in 
the  performance  of  his  duties  as  Foreman  at  Williamson  Coal  Com- 
pany #2,  Energy,  Williamson  County,  Illinois. 

Mr.  Richey  and  Ed  Laroe  paddled  a  small  boat  out  to  a  float  where 
a  pump  was  located  in  a  strip  pit.  When  they  reached  the  float,  Mr. 
Laroe  went  to  the  pump  to  start  the  motor.  Mr.  Richey  held  the  boat 
in  place  with  one  foot  and  was  facing  the  pump.  The  pump  started 
and  as  water  began  pumping  through  the  discharge  line  the  hose 
broke.  The  water  pressure  hit  Mr.  Richey  knocking  him  from  the 
boat  and  the  water  pressure  pushed  both  the  float  and  boat  away 
from  Mr.  Richey.  Neither  Mr.  Richey  nor  Mr.  Laroe  could  swim  and 
rescue  efforts  from  others  on  shore  could  not  be  made  before  Mr. 
Richey's  drowning. 


Mr.  Robert  B.  Lindsay,  age  31,  married,  three  dependents,  was 
electrocuted  at  approximately  4:00  A.M.,  July  28, 1983,  while  in  the 
performance  of  his  duties  as  repair  foreman  at  Old  Ben  Coal  Com- 
pany #26,  Sesser,  Franklin  County,  Illinois. 

Mr.  Lindsay  had  gone  to  the  Long  Wall  #1  unit  located  in  the 
40th  North  off  of  the  16  East  section  of  the  mine  to  check  on  an 
electrical  problem  with  the  stage  loader.  Mr.  Lindsay  removed  the 
electrical  compartment  cover  for  the  stage  loader  to  locate  the  mal- 
function. He  stated  to  Steve  McKinney  that  he  would  wait  and 
remove  power  to  fix  the  problem  when  the  longwall  reached  a  cer- 
tain point.  But  in  the  mean  time  Mr.  Lindsay  had  to  reverse  the 
stage  loader  and  told  Mr.  McKinney  that  he  knew  what  the  problem 
was  and  was  going  to  repair  it.  Upon  reaching  into  the  electrical 
compartment  of  the  stage  loader  Mr.  Lindsay  came  in  contact  with 
an  energized  electrical  lead  resulting  in  his  electrocution.  CPR  was 
administered  after  de-energizing  of  stage  loader,  however,  Mr.  Lind- 
say was  pronounced  dead  on  arrival  at  Franklin  Hospital  in 
Benton. 


Mr.  Monte  C.  Thurman,  age  29,  married,  three  dependents,  was 
crushed  at  approximately  4:50  P.M.,  September  12,  1983  while  in 
the  performance  of  his  duties  as  Mobile  Equipment  Operator  at 
Midland  Coal  Company,  Rapatee  Mine,  Farmington,  Fulton 
County,  Illinois. 

Mr.  Thurman  had  been  assigned  the  job  of  doing  dozer  work 
around  the  Rapatee  Mine  tipple;  however,  the  dozer  at  the  tipple 
was  not  operating  properly  so  Mr.  Thurman  was  taken  by  the  second 
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shift  tipple  Foreman  to  the  pit  area  for  a  lowboy  tractor  trailer.  Mr. 
Thurman  then  proceeded  to  the  bench  area  to  get  a  #4456  D-9 
Caterpillar  Dozer.  After  loading  the  dozer  on  the  lowboy  he  drove  to 
a  ramp  at  the  east  end  of  the  bench.  While  driving  up  the  ramp  Mr. 
Thurman  experienced  problems  in  shifting  resulting  in  the  tractor's 
front  end  coming  off  the  ground.  A  loss  of  traction  flipped  the  tractor 
backwards  crushing  Mr.  Thurman  between  the  cab  roof  and  the 
goose  neck  on  the  trailor. 


Mr.  Jackson  Pierce,  age  63,  married,  one  dependent  died  from  a 
highwall  fall  at  approximately  8:15  P.M.,  September  27, 1983,  while 
in  the  performance  of  his  duties  as  Tractor  Operator  at  Freeman 
United  Coal  Mining  Company,  Fidelity  #11,  DuQuoin,  Perry 
County,  Illinois. 

Mr.  Pierce  had  been  performing  work  with  a  dozer  on  a  bench 
near  a  wheel  excavator.  Mr.  Pierce  dismounted  the  dozer  and 
walked  to  the  edge  of  the  bench  and  while  standing  there  a  portion 
of  the  bench  gave  way  with  Mr.  Pierce  falling  approximately  15  to 
20  feet.  The  fall  was  seen  by  fellow  miners  who  immediately  ran  to 
the  area  of  Mr.  Pierce's  fall  and  began  digging  in  the  dirt  which 
covered  the  victim.  Mr.  Pierce  was  uncovered  in  about  15  minutes 
and  was  administered  first  aid,  however  he  was  pronounced  dead  on 
arrival  at  Marshall  Browning  Hospital  in  DuQuoin. 
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LABOR  &  EMPLOYMENT  —  TABLE  23 
WORKING  TIME  —  ALL  MINES 


Average  Days  Worked 

Percent  of 

1982 

1983 

Increase  (  +  ) 
Decrease  (-) 

Increase  (+) 
Decrease  (-) 

All  Mines 

207 

208 

+  1 

+  .5% 

III  LABOR  &  EMPLOYMENT  —  TABLE  24 
EMPLOYEES  —  ALL  MINES 


Number  Employed 

Percent  of 

1982 

1983 

Gain  (+) 
Loss{-) 

Gain  (+) 
Loss(-) 

All  Mines      

14,950 

14,759 

-191 

-1.3% 

I 
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IV     Mechanization 
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IV  MECHANIZATION  —  TABLE  25  —  MACHINE  MINING 
FOR  THE  PERIOD  1928  TO  1983  INCLUSIVE,  ALL  MINES 


Entire  Output 

Pan  of  Output 

Total 

Per  Cent  of 

Ma- 

Ma- 

Ma- 

Year 

Mines 

chines 

Tons 

Mines 

chines 

Tons 

Mines 

chines 

Tons 

Mines 

Tons 

1928 

84 

1,245 

25,134,248 

55 

813 

19,506,953 

139 

2,058 

44,641,201 

67.5 

82.2 

1929.. . 

92 

1,324 

31,883,147 

47 

665 

18,476,517 

139 

1,989 

50,359,664 

69.5 

85.2 

1930... 

90 

1,100 

26,629,055 

37 

506 

13,082,958 

127 

1,606 

32,712,013 

68.6 

62.9 

1931  .  .  . 

85 

1,103 

28,190,836 

36 

282 

5,425,234 

111 

1,385 

33,616,070 

66.5 

78.0 

1932. .. 

81 

989 

19,599,599 

21 

155 

2,986,486 

102 

1,144 

22,586,085 

53,0 

71.9 

1933... 

79 

905 

25,237,315 

15 

109 

2,015.606 

94 

1,014 

27,252,921 

59.1 

77.0 

1934.  .  . 

87 

929 

27,231,330 

14 

113 

2,411.683 

101 

1,042 

29,733,013 

58.7 

76.9 

1935. .. 

88 

903 

28,985,205 

15 

107 

2,144.948 

103 

1,010 

31,130,153 

56.5 

75.2 

1936... 

93 

981 

32,700,420 

IS 

81 

3,127,236 

108 

1,062 

35,827,656 

61.4 

78.8 

1937... 

90 

884 

33,816,349 

13 

43 

740,231 

103 

927 

34,031,392 

61.3 

64.9 

1939. . . 

92 

746 

30,312,078 

5 

9 

285,292 

97 

755 

30,597,370 

66.4 

71.2 

1939.. . 

92 

746 

30,312,078 

55 

9 

285,292 

97 

755 

30,597,370 

66.4 

71.2 

1940. .. 

124 

901 

34,680,322 

1 

2 

42.870 

125 

903 

34,723,192 

90.0 

74.0 

1941  .  .  . 

84 

957 

37,951,424 

4 

22 

197,712 

88 

979 

38,149,136 

86.0 

68.9 

1942.  .  . 

116 

818 

46,428,214 

4 

5 

71,643 

120 

823 

46.499.857 

85.0 

70.7 

1943.  .. 

100 

656 

51,090,624 

100 

658 

51,090,624 

21.0 

72.2 

1944.  ,  . 

189 

812 

56.178,300 

189 

812 

56,178,300 

49.7 

72.5 

1945... 

184 

780 

53,999,655 

184 

780 

53,999,655 

48.4 

73.5 

1946.  .. 

201 

798 

46,660,727 

1 

2 

54,189 

202 

800 

46,714,916 

54.8 

73.4 

1947.  .. 

184 

700 

48,791,054 

184 

700 

48,791,054 

52.1 

71.4 

1948..  . 

174 

697 

46,373,080 

12 

25 

282,844 

186 

722 

46,655,924 

54.3 

70.5 

1949.  .  . 

176 

694 

32,890,158 

8 

17 

103.326 

184 

711 

32,993,484 

54.6 

75.1 

1950..  . 

170 

656 

37,692,319 

5 

15 

74,453 

175 

671 

37,766,772 

50.0 

65.9 

1951 .  .  . 

167 

604 

36,016,095 

4 

11 

65.163 

171 

615 

36,081,258 

56.6 

65.8 

1952.  .  . 

151 

508 

28,788,980 

151 

508 

28,788,980 

57.4 

62.9 

1953.  .  . 

127 

388 

29,129,556 

1 

1 

1,950 

128 

389 

29,131,506 

55.2 

63.4 

1954..  . 

111 

334 

25,204,139 

3 

5 

14,945 

114 

339 

25,219,084 

55.3 

60.4 

1955.  .. 

91 

256 

26,935,614 

91 

256 

26,935,614 

45.9 

59.0 

1956.  .  . 

82 

220 

28,095,001 

1 

3 

5,000 

83 

223 

28,100,001 

43.8 

58.8 

1957... 

80 

194 

26,767,434 

80 

194 

26,767,434 

41.0 

57.3 

1958.  .. 

74 

176 

23,147,089 

74 

176 

23,147,089 

41.3 

52.9 

1959.  .  . 

65 

155 

23,355,034 

65 

155 

23,355,034 

40.9 

51.5 

1960.  .  . 

61 

132 

23,099,304 

61 

132 

23,099,304 

43.0 

50.4 

1961.  .. 

55 

113 

22,203,257 

.. 

55 

113 

22,203,257 

43.0 

49.2 

1962.  .. 

47 

87 

23,750,040 

47 

87 

23,750,040 

40.5 

49.2 

1963... 

42 

90 

24,426,009 

42 

90 

24,426.009 

36.2 

47.3 

1964.  .. 

40 

91 

24,878,351 

40 

91 

24.878.351 

37.0 

45.4 

1965.  .. 

36 

76 

25,571,422 

36 

76 

25.571,442 

37.0 

43.9 

1966.  .  . 

29 

70 

27,132,171 

29 

70 

27,132,171 

34.5 

42.9 

1967.  .. 

25 

61 

27,650,000 

25 

61 

27,650,000 

32.5 

42,7 

1968.  .. 

23 

60 

26,084,430 

23 

60 

26,084,430 

33.3 

42.7 

1969.  .  . 

28 

46 

30,172,627 

28 

46 

30,172,627 

45.2 

46.5 

1970.  .. 

29 

53 

31,615.570 

29 

53 

31,615,570 

45.3 

48.7 

1971 .  .  . 

27 

44 

29,453,926 

27 

44 

29,453,926 

42.9 

50.4 

1972... 

26 

36 

31,715.795 

26 

36 

31,715,795 

44.1 

48.4 

1973... 

24 

35 

32,577,353 

24 

35 

32,577,353 

42.9 

52.9 

1974... 

23 

36 

31,104,112 

23 

36 

31,104,112 

41.8 

53.6 

1975... 

21 

47 

31,880,083 

21 

47 

31,880,083 

36.8 

53.5 

1976.  .  . 

23 

48 

30,911.696 

23 

48 

30,911,696 

37.1 

53.2 

1977.  .. 

25 

55 

29.588.971 

25 

55 

29,588,971 

35.7 

54.9 

1978.  .. 

28 

69 

24.889.581 

28 

69 

24,889,581 

39.4 

51.1 

1979.  .  . 

31 

•256 

32.681.230 

31 

•256 

32,681,230 

43.7 

54.9 

1980.  .. 

31 

•275 

34.968.673 

31 

'275 

34,968,673 

47.0 

55.9 

1981  .  .  . 

31 

•289 

29.235,503 

31 

•289 

29,235,503 

53.0 

56.4 

1982.  .. 

33 

•263 

35,683,871 

33 

•263 

35,683,871 

54.1 

58.1 

1983..  . 

31 

•224 

33,370,383 

31 

•224 

33,370,383 

57.4 

57.2 

•Incldes  Continuous  Miners 
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V  MECHANIZATION  —  TABLE  26  —  NUMBER  OF  MINES  OPERATED  AND  TOTAL 

TONS  MINED;  STRIP  MINES  AND  OUTPUT,  NUMBER  OF  MINES  USING 

MACHINES,  NUMBER  USED  AND  TONNAGE  UNDERCUT;  NUMBER  OF  MINES 

USING  MOTORS  FOR  UNDERGROUND  HAULAGE;  NUMBER  OF  MOTORS  USED 

FOR  TONS  HAULED;  ALSO  THE  PERCENTAGE  OF  EACH  CLASS  —  SHIPPING 

MINES  BY  YEARS  —  1907-1968*;  ALL  MINES  —  1969-1983 


Mined  in  strip  mines 

Machine  mining 

Motor  fiauling 

Per  cent 

Per  cent 

Per  cent 

Total 

Number  of  - 

of- 

Number  of  —                   of  — 

Number  of  - 

of- 

Year 

1 

tons 
mined 

Tons 
mined 

1 
1 

f 

ID 

Tons 
undercut 

J 

1 

Tons 

hauled 

f 

1 

1 

1 

if 

1 

ll 

i 

1 

1 

ll 

1907 

411 

46,436,839 

101 

1,105 

14,490,454 

24.6 

31.2 

75 

129 

16,542,575 

18.3 

35.6 

1908 

407 

47,809,730 

105 

1,106 

15,210,443 

25.7 

31.8 

88 

185 

19,024,665 

21.6 

39.8 

1909 

384 

47,958,562 

107 

1,246 

16,407,692 

27,9 

34.2 

96 

210 

21,892,462 

25.0 

45.6 

1910 

390 

47,225,021 

114 

1,289 

18,176,254 

29.2 

38.5 

106 

229 

23,204,480 

27.2 

49.1 

1911 

387 

48,758,657 

45,153 

.3 

126 

1,430 

19,998,259 

32.6 

41.0 

137 

316 

29,310,173 

35.5 

60.2 

1912 

380 

56,096,695 

53,762 

1.3 

129 

1,581 

25,550,059 

34.4 

45.5 

165 

381 

37,958,050 

44.0 

67.7 

1913 

371 

60,515,416 

117,790 

1.1 

140 

1,689 

30,228,520 

38.1 

50.0 

185 

466 

46,194,737 

50.4 

76.5 

1914 

340 

59,279,182 

181,520 

1.2 

141 

l!828 

31 ,446,823 

41.2 

53.1 

191 

540 

47,485,729 

56.8 

80.2 

1915 

280 

56,172,566 

195,486 

.7 

.3 

131 

1,686 

34,057,426 

47.1 

60.8 

172 

604 

47,239,554 

62.8 

84.4 

1916 

284 

62,283,236 

344,372 

1.1 

.6 

139 

1,817 

39,312,376 

49.9 

63.5 

176 

648 

53,140,005 

62.6 

85.8 

1917 

324 

77,412,054 

419,475 

1.5 

.6 

151 

1,920 

47,232.880 

47.3 

61.3 

200 

774 

67,196,786 

62.7 

87.3 

1918 

370 

88,306,228 

498,347 

1.1 

.6 

174 

2,054 

50.927.291 

47.5 

57.0 

240 

960 

77,662,619 

65.6 

88.4 

1919 

373 

73,751,721 

393,894 

.8 

.5 

199 

2,124 

42.933,172 

53.8 

58.6 

259 

1.144 

66,686,930 

70.0 

90.9 

1920 

373 

72,409.610 

367,009 

.8 

.5 

208 

2,330 

45.130,629 

56.2 

62.6 

276 

1.228 

66,441,191 

74.6 

92.2 

1921 

389 

78,339,082 

437,007 

.8 

.6 

235 

2,760 

50,243,470 

60.9 

64.5 

280 

1,406 

71,329,567 

72.5 

91.6 

1922 

352 

61,406,093 

533.923 

1.4 

.9 

205 

2,762 

41,168,621 

59.1 

69.3 

232 

1,364 

55,028,080 

70.0 

90.4 

1923 

374 

73,410,837 

895,608 

1.6 

1.2 

241 

3,049 

51,057,868 

65.5 

70.4 

285 

1,547 

70,863,815 

77.4 

97.7 

1924 

329 

70,324,363 

1,184.288 

3.3 

1.7 

215 

3,033 

50,064,304 

67.7 

72.5 

259 

1,565 

65,900,698 

82.7 

95.3 

1925 

255 

100,012,299 

4,722,597 

7.1 

4.7 

165 

2,540 

74,826,359 

69.6 

78.5 

195 

1.360 

92,185,121 

82.3 

96.7 

1926 

244 

67,836,441 

3,482,611 

6.6 

5.1 

149 

2,259 

50.736,684 

65.4 

78.8 

182 

1,288 

61,486,775 

88.0 

95.5 

1927 

241 

44,926,433 

2,756,410 

6.2 

6.1 

151 

2,397 

32,681,281 

66.8 

77.5 

180 

1,250 

40,144,446 

80.0 

95.3 

1928 

206 

54,284,184 

4,113,008 

6.8 

7.6 

139 

2,158 

41 ,099,267 

72.4 

82.7 

158 

1,182 

49,007,549 

82.3 

97.7 

1929 

200 

59,075,995 

5,250,501 

8.5 

8.9 

139 

1,989 

45,907,547 

76.0 

85.3 

156 

1,281 

52,426,315 

85.2 

97.4 

1930 

185 

51,996,608 

6,220,336 

8.1 

12.0 

129 

1,606 

40,015,407 

75.9 

87.2 

133 

1,201 

41,181,378 

78.2 

87.2 

1931 

167 

43,073,058 

6,548,798 

9.6 

15.2 

111 

1,385 

32,587,944 

73.5 

89.2 

123 

1,205 

35,459,159 

81.4 

97.1 

1932 

162 

31,402,399 

6,628,228 

10.5 

21.1 

102 

1.144 

22,165,199 

70.3 

89.5 

124 

1,117 

24,357,088 

85.5 

98.3 

1933 

159 

35,390,677 

20 

5,599,006 

12.6 

15.8 

94 

1,014 

26,972,132 

67.6 

90.5 

117 

1,044 

29,459,870 

84.2 

98.9 

1934 

172 

38,655,527 

26 

6,008,218 

15.1 

15.5 

101 

1,042 

29,395.102 

58.7 

90.0 

124 

1,156 

32,378,082 

72.1 

83.8 

1935 

182 

41,410,414 

28 

7,481,349 

15.4 

18.1 

103 

1,011 

30,857.109 

60.9 

90.0 

122 

1,137 

33,686,091 

79.2 

98.3 

1936 

176 

47,285,587 

30 

8,873,229 

17.0 

18.8 

108 

1,062 

35,827.656 

74.0 

93.3 

123 

1,240 

37,950,347 

84.4 

98.8 

1937 

168 

48,062,076 

30 

11,176.074 

17.8 

23.3 

103 

927 

34,031,392 

61.3 

92.3 

116 

1,288 

36,341,172 

84.1 

98.5 

1938 

149 

38,442,859 

25 

10,058.999 

16.8 

26.2 

99 

958 

26,939,302 

66.4 

94.9 

106 

1,251 

27.988,198 

85.5 

72.0 

1939 

146 

42,994,107 

26 

11,295.547 

17.8 

26.3 

92 

740 

30,312,078 

63.0 

95.6 

106 

1,230 

31.318,349 

88.3 

74.0 

1940 

139 

46,071,806 

27 

12,024,635 

19.5 

26.2 

124 

903 

34,734,192 

90.0 

74.0 

124 

1,112 

36,972,431 

89.1 

82.0 

1941 

143 

51,033,319 

30 

13,367,089 

20.4 

26.1 

83 

623 

35,944,467 

56.4 

70.5 

95 

954 

38,012,446 

74.2 

74.5 

1942 

141 

61,124,628 

28 

15,937,681 

19.8 

24.3 

91 

632 

42,571,922 

64.5 

69.8 

107 

1,240 

43,064,306 

76.0 

70.0 

1943 

140 

68,971,621 

26 

15,484,712 

18.0 

22.0 

100 

658 

51,090,624 

70.0 

76.3 

105 

1,335 

51,918,418 

74.4 

75.2 

1944 

157 

73,958,923 

31 

17,108,528 

20.2 

23.1 

102 

684 

54,412,942 

64.5 

73.3 

106 

1,312 

55,060,045 

67.5 

74.4 

1945 

159 

70.322,301 

37 

16,203,763 

23.2 

22.0 

102 

638 

52,234,080 

64.1 

74.5 

102 

1,262 

53,278,465 

64.1 

76.4 

1946 

160 

60,932,785 

36 

14,302,739 

22.5 

23.4 

106 

798 

46,660,727 

66.3 

76.5 

109 

1,337 

46,215,166 

68.7 

75.8 

1947 

160 

64.612,627 

38 

17,821,339 

22.0 

27.4 

103 

637 

46,770,716 

64.4 

72,4 

98 

1,271 

42,983,109 

61.3 

66.5 

1948 

160 

62.494,412 

45 

16,758,306 

28.1 

26.8 

100 

577 

44,784.161 

62.5 

71.6 

89 

1,118 

42,270,669 

55.6 

67.6 

1949 

157 

44,772,617 

45 

12,835,980 

28.7 

28.6 

103 

570 

31,579,018 

65.6 

70.5 

94 

1,107 

31,419,416 

59.9 

70.2 

1950 

149 

54,356,918 

39 

16,469,126 

26.2 

30.3 

98 

543 

36,337,125 

65.8 

66.9 

99 

1,153 

38,468,443 

66.4 

70.7 

1951 

136 

52,595,098 

33 

17,289,932 

24.3 

32.9 

94 

496 

35,078,767 

69,1 

66.7 

95 

1,073 

32,885,513 

69.9 

62.5 

1952 

111 

43,274,400 

27 

15,340,989 

24.3 

35.5 

77 

391 

27,824,311 

69.4 

64.2 

77 

883 

26,271,031 

69.4 

60.7 

72 


IV  MECHANIZATION  —  TABLE  26  —  (Concluded) 


Mined  in  strip  mines 

Machine  mining 

Motor  hauling 

Per  cent 

Per  cent 

Per  ceni 

Total 
tons 

Number  of  — 

of  — 

Number  of  — 

of  — 

Number  of  — 

of- 

Year 

Tons 

Tons 

Tons 

■o 

mined 

mined 

undercut 

hauled 

1 

i 

1 

i 

3 

f 

1 

1 

1 

1 

1 

1 

ll 

1 

II 

1 

1 

.1 

2 

ll 

1953 

97 

43,847,321 

29 

15.395,734 

29.9 

35.3 

63 

299 

28,312,383 

64.9 

64.6 

59 

651      23,803,952 

60.8 

54.3 

1954 

87 

40,017,802 

28 

15,388.078 

322 

38.5 

54 

240 

24,606,444 

62.1 

61.5 

49 

609      19,362,624 

56.3 

48.4 

1955 

85 

43,880,729 

35 

17,535,630 

41.2 

40.0 

47 

178 

26,320,724 

55.3 

60.0 

46 

434      22,134,856 

54.1 

50.4 

1956 

88 

45.538,998 

42 

18,041,603 

47.7 

39.6 

44 

160 

27,474,383 

50.0 

60.3 

41 

406      22.083,913 

46.6 

48.5 

1957 

92 

44,532,214 

50 

18,439,200 

54.3 

41.4 

40 

140 

26,069,830 

43.4 

58.5 

37 

381      20,732,578 

40.2 

46.5 

1958 

85 

41.856,967 

49 

19,318,772 

57.6 

46.2 

34 

123 

22,524,173 

40.0 

53.8 

26 

252      17,296,825 

30.1 

41.3 

1959 

83 

43,515,737 

46 

20,532,528 

55.4 

47.2 

34 

113 

22,974,451 

41.1 

52.8 

31 

269      18,047,376 

37.3 

41,5 

1960 

78 

43.703,382 

40 

20,946,982 

51.3 

47.9 

36 

100 

22,744,109 

46.2 

52.0 

30 

249      14,105,870 

38.5 

32.3 

1961 

67 

42,825.91 1 

36 

20,999,859 

53.7 

49.0 

26 

83 

21,823,768 

38.8 

51.0 

21 

145        9,401,846 

31.3 

22.0 

1962 

64 

45,262,974 

37 

22.482.457 

57.8 

49.7 

22 

61 

22,780,517 

34.4 

50.3 

20 

110      10,782,732 

31.2 

23.8 

1963 

67 

48,375,564 

42 

25.194,264 

62.6 

52.1 

22 

62 

23,181,300 

32.8 

52.1 

19 

87      12,005,935 

28.3 

24.8 

1964 

68 

51,888,467 

40 

27.863.966 

58.8 

53.7 

23 

68 

24,024,501 

33.8 

46.3 

19 

97      11,393,993 

27.9 

22.0 

1965 

63 

55,452,130 

39 

30,714.714 

61.9 

55.4 

18 

56 

24,737,416 

28.6 

44.6 

17 

84      13,035,683 

27.0 

23.5 

1966 

56 

59,261,953 

35 

33.726,863 

62.5 

56.9 

15 

50 

25,535,090 

26.8 

43.1 

14 

73      13,354,433 

25.0 

22.5 

1967 

52 

60,488,521 

32 

34,794,177 

61.5 

57.5 

15 

49 

25,694,344 

28.8 

42.5 

14 

73      14,077,962 

26.9 

23.3 

1968 

48 

57,670,671 

25 

34,142,920 

52,1 

59.2 

14 

44 

23,527,751 

29.2 

40.8 

11 

64        7,237.522 

22.9 

12.5 

1969 

62 

64,832,584 

34 

34,659,957 

54.8 

53.5 

18 

51 

30,172,627 

29.0 

46.5 

15 

73        8,252,837 

24.1 

127 

1970 

64 

64,884,103 

35 

33,268,533 

54.7 

51.3 

18 

53 

31,615,570 

28.1 

48.7 

11 

49        6,489,554 

17.2 

10.0 

1971 

63 

58,415,239 

36 

28,961,313 

57.1 

49.6 

15 

44 

29,453,926 

28.6 

50.4 

13 

89        7,091,251 

20.6 

12.1 

1972 

59 

65,521,394 

33 

33,805,599 

55.9 

51.6 

14 

44 

31,715,795 

23.7 

48.4 

12 

79        8.014,927 

20.3 

12.2 

1973 

56 

61,548,670 

32 

28,971,317 

57.1 

47.1 

11 

35 

32,577,353 

25.0 

52.9 

12 

97      10.629,476 

21.4 

17.2 

1974 

55 

58,072,640 

32 

26,968,528 

58.2 

46.4 

10 

36 

31,104,112 

18.2 

53.6 

11 

104        9,700,532 

20.0 

16.7 

1975 

57 

59,039,019 

36 

27.658,936 

63.2 

46.5 

10 

47 

31,880,083 

18.0 

54.0 

1976 

62 

58,136,144 

39 

27,224.448 

62.3 

46.8 

12 

44 

30,911,696 

19.3 

53.2 

1977 

70 

53,880,434 

45 

24.291.457 

64.2 

45.0 

16 

55 

29,588,971 

22.9 

54.9 

1978 

71 

48,744.149 

43 

23.854.568 

60.6 

48.9 

16 

69 

24,889,581 

22.5 

51.1 

1979 

71 

59.538.127 

40 

26.856,897 

56.3 

45.1 

31 

256 

32.681,230 

43.7 

54.9 

1980 

66 

62.542.417 

35 

27,573,744 

53.0 

44.1 

31 

275 

34,968,673 

47.0 

55.9 

1981 

58 

51.798,653 

27 

22,563,150 

47.0 

43.6 

31 

289 

29,235,503 

53.0 

56.4 

1982 

61 

61.428,170 

28 

25,744,299 

45.9 

41.9 

33 

263 

35,683,871 

54.1 

58.1 

.,, 

1983 

54 

58,373,580 

23 

25,003,197 

42.6 

42.8 

31 

224 

33,370,383 

57.4 

57.2 

... 



^^^ 

;  from  1969  to  present  are  not  comparable  with  those  of  prior  years  as  they  include  local  mines  which  were  not  reported  previously  in  this 


73 


IV  MECHANIZATION  —  TABLE  27 
METHOD  OF  LOADING  IN  ALL  MINES  — 


1983 


Name  of  Operator 


Mobile  Loading  Machines 


Total  Tons 
Produced 


Number 
in  use 


Machine 
shift  used 


Tons 
Loaded 


Amax  Coal  Co.,  Wabash 

Consolidation  Coal  Co.,  Hillsboro  .... 
Freeman  United  Coal  Mng.,  Crown  II  . 
Freeman  United  Coal  Mng.,  Orient  #4 
Freeman  United  Coal  Mng.,  Orient  #6 
Illinois  &  W.  Virginia  Mng.,  Illinois  .... 

Inland  Steel  Coal  Co.,  #1 

Inland  Steel  Coal  Co.,  #2 

Jader  Fuel,  Inc.,  Lovilia 

Kenellls  Energies,  Inc.,  Brushy  Creek  . 

Kerr-McGee  Coal  Corp 

Monterey  Coal  Co.,  #1 

Monterey  Coal  Co.,  #2 

Old  Ben  Coal  Co.,  #21   

Old  Ben  Coal  Co.,  #24 

Old  Ben  Coal  Co.,  #25 

Old  Ben  Coal  Co..  #26 

Peabody  Coal  Co.,  #10 

PealxxJy  Coal  Co.,  Baldwin 

Peabody  Coal  Co.,  Eagle  #2 

Peabody  Coal  Co.,  River  King  U/G  .  .  . 

Peabody  Coal  Co.,  Marissa 

Sahara  Coal  Co.,  #7 

Sahara  Coal  Co.,  #20 

Sahara  Coal  Co.,  #21 

Sahara  Coal  Co.,  #22 

Turris  Coal  Co.,  Elkhart 

White  County  Coal  Co.,  Pattiki 

Zeigler  Coal  Co.,  Murdock 

Zeigler  Coal  Co.,  #5 

Zeigler  Coal  Co.,  #11   

Total 


2,698,046 

472,473 

881,695 

1,101,646 

1,384,663 

63,582 

2.426,615 

775,61 1 

158,737 

1,602,793 

55,000 

1,682,170 

2,379,668 

1,537,002 

172,329 

2,035,030 

2,120,052 

3,199,600 

1 ,982,831 

946,992 

1,337.278 

1.110,900 

142.378 

61 ,374 

502,633 

105,202 

532.61 1 

25,722 

592.799 

570,734 

712,217 


2,408 
2,426 
4,182 


3,116 
164 

3,810 
3,729 

578 
4,027 
3,160 
6,139 
2,967 
1,965 
2,162 
1,550 

646 


358 
,977 


2,698,046 

472,473 

881,695 

1,101,646 

1,384,663 

63,582 

2,426,615 

775,611 

158,737 

1,602,793 

55,000 

1,682,170 

2,379,668 

1,537,002 

1 72,329 

2,035,030 

2,120,052 

3,199,600 

1,982,831 

946,992 

1,337,278 

1,110,900 

142,378 

61,374 

502,633 

105,202 

532,611 

25,722 

592,799 

570,734 

712,217 


33.370.383 


33,370,383 


•Longwall  Mining  Machines 
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IV  MECHANIZATION  —  TABLE  28  —  MECHANICAL  LOADING  IN  SHIPPING 
MINES  FOR  FIFTY-TWO  YEARS  —  1931-1968*.  ALL  MINES  —  1969-1983 


Total 

Part  of  Output 

Entire  output 

Per  cent  of  — 

Ma- 

Tons 

Ma-          Tons 

Ma- 

Tons 

Tons 

Year 

Mines 

chines 

loaded         Mir 

es 

c 

lines       loade 

d        Mines 

chines 

loaded 

Mines 

loaded 

1931 . . 

36 

1,504 

15,138,330          3 

8 

£ 

16      7,307,4 

52          74 

2,420 

22.445,782 

49.3 

52.1 

1932.  . 

41 

1,702 

10,899,555          2 

7 

78       4,513,1 

31           68 

2,280 

15.412,656 

42.0 

49.1 

1933.  . 

32 

1,313 

13,344,573          1 

9 

139       4,421,6 

43          51 

1,752 

17.766,216 

32.1 

50.2 

1934.. 

32 

1,364 

15.107,934          1 

6 

57       3,492,2 

*0          48 

1,621 

18,600,174 

27.9 

48.1 

1935.. 

33 

1,322 

16,649,144          2 

1 

J04       4,002,5* 

S3          54 

1,626 

20,651,707 

29.7 

49.9 

1936.. 

37 

1,210 

18,540,558          2 

7 

63      6,664,6 

12          64 

1,573 

25,205,170 

36.4 

53.3 

1937. . 

42 

1,127 

21,192,003          2 

7 

29       7.182,3 

59          69 

1,456 

28,374,362 

41.1 

59.0 

1938.. 

' 

45 

935 

19,360.718           2 

0 

>22       4,089,7 

56          65 

1,157 

23,450,474 

43.6 

61.0 

1939. . 

47 

611 

20,023,681           1 

9 

45      6,631,8 

93          66 

856 

26,655,664 

45.2 

62.0 

1940.  . 

. 

50 

631 

26,413,496          1 

4 

30      4,437,5 

?0          64 

761 

30,851,086 

46.0 

71.0 

1941.. 

58 

561 

29,308,412          1 

8 

27      4,359,3( 

31           76 

688 

33,667,773 

51.7 

65.9 

1942. . 

66 

631 

37,350,137          1 

2 

12       4,554,a 

54          78 

743 

41,904,801 

55.3 

68.5 

1943.. 

56 

598 

45,422.135          1 

5 

96       3,174,9 

33          71 

694 

48.597.068 

48.2 

69.0 

1944.. 

60 

577 

45,529,829          1 

4 

02       5,790,1 

D1           74 

679 

50,719.930 

45.2 

65.5 

1945.  . 

59 

562 

43,152,237          1 

5 

1 

02       6,116,8) 

35          74 

664 

49,269,122 

46.7 

70.6 

1946.. 

64 

566 

38,527,365           1 

1 

86       4,089,5 

27          75 

652 

42,616,892 

46.8 

70.0 

1947.. 

65 

584 

42,946,063 

9 

48       1,377,7 

30          78 

632 

44,323,843 

47.4 

67.0 

1948. . 

70 

559 

42,469,316 

3 

28          729,a 

22          73 

587 

43.198,538 

45.6 

68.0 

1949.. 

63 

542 

29,263,382 

3 

15       1,217,7 

35          66 

557 

30,481,167 

42.0 

68.2 

1950.. 

70 

531 

37.855,197 

3 

6           32,5 

J5          73 

537 

37,887,792 

49.0 

69.7 

1951  .  . 

68 

489 

33,531,058 

3 

6         611,1 

26          71 

495 

34,142,184 

52.2 

64.9 

1952.. 

69 

365 

26,549,584 

B 

13          611,5 

^^        67 

378 

27,161,125 

60.4 

62.7 

1953.. 

50 

305 

27,451,029 

4 

12          560.0 

52          54 

317 

28,011,081 

55.6 

63.8 

1954. . 

48 

263 

24,416,023 

1 

1              7,2 

6          49 

264 

24,423,248 

56.3 

61.0 

1955.. 

42 

219 

26,158,407 

1 

1             11,4 

94          43 

220 

26,345.099 

50.5 

60.0 

1956.. 

39 

193 

27,347,356 

39 

193 

27,347,356 

44.3 

60.1 

1957.  . 

42 

188 

25,981,685 

42 

188 

25,981 ,685 

45.6 

58.3 

1958.. 

36 

171 

22,454,676 

36 

171 

22,454,676 

42.4 

53.7 

1959.. 

37 

162 

22,912,080 

37 

162 

22,912.080 

44.6 

52.7 

1960.  . 

38 

154 

22,731,002 

38 

154 

22,731,002 

48.7 

52.0 

1961.. 

29 

148 

21,813,301 

29 

148 

21,813,301 

43.3 

50.9 

1962. . 

27 

102 

22,780,517 

27 

102 

22,780,517 

42.2 

48.2 

1963. . 

25 

112 

23,181,300 

25 

112 

23,181,300 

37.3 

47.9 

1964.. 

28 

124 

24,024,501 

28 

124 

24,024,501 

41.2 

46.3 

1965.  . 

24 

123 

24,737.416 

24 

123 

24,737,416 

38.1 

44.6 

1966.  . 

21 

123 

25,535.590 

21 

123 

25,535,590 

37.5 

43.1 

1967. . 

20 

118 

25,694,344 

20 

118 

25,694,344 

38.5 

42.5 

1968.. 

23 

127 

23,527,751 

23 

127 

23,527,751 

47.9 

40.8 

1969. . 

27 

151 

30,169,400 

27 

151 

30,169,400 

43.5 

46.5 

1970. . 

28 

159 

31,612,749 

28 

159 

31,612,749 

43.8 

48.7 

1971  .  . 

27 

159 

29,453,926 

27 

159 

29,459,926 

42.9 

50.4 

1972.. 

26 

159 

31,715,795 

26 

159 

31,715,795 

44.1 

48.4 

1973.. 

24 

164 

32,577,353 

24 

164 

32.577,353 

42.9 

52.9 

1974.  . 

23 

168 

31,104,112 

23 

168 

31,104,112 

41.8 

53.6 

1975.. 

21 

185 

31,880,083 

21 

185 

31,880,083 

36.8 

53.5 

1976.. 

23 

178 

30,911,696 

23 

178 

30,911,696 

37.1 

53.1 

1977. . 

25 

230 

29,588,977 

25 

230 

29,588.977 

35.7 

54.9 

1978. . 

28 

245 

24,889,581 

28 

245 

24,889.581 

39.4 

51.1 

1979. . 

31 

256 

32,681,230 

31 

256 

32.681.230 

43.7 

54.9 

1980.  . 

31 

275 

34,968,673 

31 

275 

34.968,673 

47.0 

55.9 

1981  .  . 

31 

289 

29,235,503 

31 

289 

29.235,503 

53.0 

56.4 

1982.. 

33 

263 

35,683,871 

33 

263 

35,683,871 

54.1 

58.1 

1983.. 

31 

224 

33,370,383 

31 

224 

33,370,383 

57.4 

57.2 

1969  to  present  are  not  comparable  with  those  of  prior  years  as  they  include  local  mines  which  were  not  reported  previously 
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IV  MECHANIZATION  —  TABLE  29  —  METHOD  OF  LOADING  IN  SHIPPING 
MINES  FOR  FIFTY-TWO  YEARS  —  1931-1968*.  ALL  MINES  —  1969-1983 


Loading  machines 


Ma- 
Mines      chines 


Tons 
loaded 


By  hand 


Tons 
loaded 


Strip  mines 


Tons 
loaded 


Per  cent  of  output  loaded 


By  ma- 
chines 


By 
hand 


2,420 
2,280 
1,752 
1,621 
1,626 
1,573 
1,456 
1,157 
856 
761 


743 
694 
679 
664 
652 
600 
587 
557 
537 
495 
378 
317 
264 
220 
193 
188 
171 
162 
154 
148 
102 
112 
124 
123 
123 
118 
127 
151 
159 
159 
159 
164 
168 
185 
184 
230 
245 
256 
275 
289 
263 
224 


22,445,782 
15,412,656 
17,766,216 
18,600,174 
20,651,707 
25,205,170 
28,374,362 
23,450.474 
26,655,664 
30,851 ,086 
33,667,773 
41,904,801 
48,597,068 
50,719,930 
49,269,122 
42,616,892 
44,323,843 
43,198,538 
30,481,167 
37,887,792 
34,142,184 
27,161,125 
28,011,081 
24,423,248 
26,345,099 
27,347,356 
25,981,685 
22,454,676 
22,912,080 
22,731,002 
21,813,301 
22,780,517 
23,181,300 
24,024,501 
24,737,416 
25,535,590 
25,694,344 
23,527,751 
30,169,400 
31,612,749 
29,453,926 
31,715,795 
32,577,353 
31,104,112 
31,880,083 
30,911,696 
29,588,977 
24,889,581 
32,681 ,230 
34,968,673 
29,235,503 
35,683,871 
33.370,383 


98 
100 


14,078,400 

9,361,515 

12,025,455 

14,047,135 

12,277,358 

13,207,189 

8,511,640 

4,933,386 

5,042,896 

3,156,987 

3,998,459 

3,308,666 

4,889,841 

6,130,465 

4,849,416 

3,831,940 

3,191,727 

2,350,818 

1 ,455,470 

1,575,188 

1,162,982 

772,286 

340,506 

206,476 

186,692 

150.039 

111,329 

83,519 

71,129 

25,398 

12,751 


3,227 
2,821 


548,798 
628,228 
599,006 
008,218 
481,349 
873,229 
176,074 
058.999 
295,547 
024,635 
367,089 
937,681 
484,712 
108,528 
203,763 
302,739 
821,339 
758,306 
835,980 
469,126 
289,932 
340,989 
495,734 
388,078 
535,630 
041,603 
439,200 
318,772 
532,528 
946,982 
999,859 
482,457 
94,264 
863,966 
714,714 
726,863 
794,177 
142,920 
659,957 
268,533 
961,313 
805,599 
317 
968,528 
658,936 
224,448 
291,457 
854,568 
856,897 
573,744 
563,150 
744,299 
003.197 


50.2 
48.1 
49.9 
53.3 
59.0 
61.0 
62,0 
66.0 
65.9 
68.5 
71.4 
68.5 
70.6 
70.2 
67.8 
69.0 
68.0 
69.7 
64.9 
62.7 
63.9 
61.0 
60.0 
60.1 
58.3 
53.7 
52.7 
52.0 
50.9 
50.3 
47.9 
46.3 
44.6 
43.1 
42.5 
40.8 
46.5 
48.7 
50.4 
48.4 
52.9 
53.6 
53.5 
53.2 
54.9 
51.1 
54.9 
55.9 
56.4 
58.1 
57.2 


32.7 
29.8 
34.0 
36.3 
32.1 
28.0 
17.7 
12.8 
11.7 
6.8 
7.8 
5.0 
7.0 
8.3 


■Statistics  from  1969  to  present  are  not  comparable  with  those  of  prior  years  as  they  include  local  mines  which  were  not  reported 
previously  in  this  table. 
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DEPARTMENT  OF  MINES  AND  MINERALS 

ANALYTICAL  LABORATORY 


Title 
Mine  Laboratory  Supervisor 

Chemist  II 

Clerk-Typist  III 

Clerk-Typist  III 

Laboratory  Technician  III 

Laboratory  Technician  III 

Laboratory  Technician  II 


EMPLOYEES 

Name 


Michael  K.  Elliott 

Route  3 

Benton,  Illinois  62812 

Gary  Janello 
211  Harrison 
Christopher,  Illinois  62822 

Mary  Payne 

Route  4 

Benton,  Illinois  62812 

Lori  Sisk 

506  West  Poplar  Street 

West  Frankfort,  Illinois  62896 

Bernice  Mitchell 

Route  2 

West  Frankfort,  Illinois  62896 

Barbara  Spencer 

Route  1 

Whittington,  Illinois  62897 

Ronnie  Maddox 

409  South  Odle  Street 

West  Frankfort,  Illinois  62896 
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ANALYTICAL  LABORATORY 

As  a  result  of  an  investigation  of  the  Centralia  mine  disaster 
which  claimed  the  lives  of  111  miners  in  the  spring  of  1947,  a  deci- 
sion was  made  in  January  of  1948  to  establish  an  Analytical  Labo- 
ratory within  the  Department  of  Mines  and  Minerals.  The  purpose 
of  the  laboratory  was  for  the  safety  and  health  of  the  several  thou- 
sand miners,  union  officials  and  state  and  federal  officials.  By  estab- 
lishing the  Analytical  Laboratory  in  January  of  1948,  Illinois 
became  the  first  state  to  operate  a  laboratory  of  this  type  in  connec- 
tion with  its  mining  department.  Miners  of  Illinois  have  come  to 
depend  on  this  laboratory  and  it  has  no  doubt  played  a  significant 
role  in  the  State's  record. 

In  1948  the  laboratory  was  temporarily  located  on  the  University 
of  Illinois  campus  in  Champaign.  In  June  of  1952  the  laboratory 
was  moved  to  Springfield  where  it  remained  until  destroyed  by  fire 
in  December  of  1953.  In  1954  the  laboratory  was  established  at  West 
Frankfort.  Early  in  1970  a  new  building,  the  Mine  Rescue  Station 
and  Analytical  Laboratory,  was  completed  at  503  East  Main  Street 
in  Benton.  The  building,  a  modern  one-story  building,  covering 
13,372  square  feet,  houses  the  latest  in  mine  rescue  and  laboratory 
equipment.  This  is  the  first  permanent  building  for  the  laboratory 
since  it  was  established  in  1948.  The  Benton  area  is  the  center  of  the 
largest  coal  producing  field  in  the  State  of  Illinois. 

The  Analytical  Laboratory  of  the  Department  of  Mines  and  Min- 
erals consists  of  two  divisions:  Safety  and  Coal  Analysis. 

Safety  Division 

Mine  disasters,  which  can  claim  many  lives,  are  usually  caused  by 
mine  fires  and  explosions.  The  purpose  of  this  division  is  to  prevent 
this  from  happening.  Mine  rock  dust  samples  are  analyzed  for  the 
percentage  of  combustible  and  incombustible  materials  to  deter- 
mine flame  propagation  characteristics.  These  samples  are  collected 
from  specific  points  in  each  mine  each  month.  In  1983  there  were 
3,301  rock  dust  samples  analyzed  for  three  components,  carbon  diox- 
ide, moisture  and  ash,  representing  9,903  individual  components. 

The  second  procedure  used  to  prevent  fires  and  explosions  is  the 
monitoring  of  mine  air.  Methane  and  other  higher  molecular  weight 
saturated  and  unsaturated  hydrocarbons  are  explosives  if  allowed  to 
accumulate  due  to  an  improper  ventilation  plan  and/or  the  improper 
execution  of  that  plan.  Air  samples  are  collected  and  analyzed  expe- 
ditiously each  month  from  all  coal,  spar  and  metal  mines  and  all 
quarries  in  the  state.  Any  high  methane  concentrations  are  reported 
to  State  Mine  Inspectors  immediately  to  insure  corrective  action. 
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These  same  air  samples  are  also  analyzed  for  any  noxious  and/or 
poisonous  gases  such  as  carbon  monoxide.  Oxygen,  methane  and 
carbon  monoxide  are  also  analyzed  to  ascertain  whether  or  not  their 
concentrations  are  in  compliance  with  State  mining  laws  in  regard 
to  health  and  safety  conditions. 

The  laboratory  uses  a  gas  chromatographic  method  for  gas  analy- 
sis which  is  more  accurate,  economical  and  faster  than  the  older 
volumetric  method.  Samples  are  analyzed  for  oxygen,  nitrogen, 
methane,  carbon  dioxide  and  carbon  monoxide  with  a  dual-column 
gas  chromatograph.  The  chromatographic  system  employs  a  metal- 
lic nickel  catalytic  converter  for  the  conversion  of  carbon  dioxide 
and  carbon  monoxide  to  methane  making  detection  possible  by 
flame  ionization.  This  conversion  is  similar  to  the  exhaust  system  in 
most  of  the  newer  cars  and  results  in  sensitivity  of  .Ippm  for  carbon 
monoxide.  Oxygen  and  nitrogen  are  detected  by  a  thermal  conduc- 
tivity detector.  The  entire  chromatographic  system  feeds  a  strip- 
chart  recorder,  and  an  electronic  integrator  which  is  used  for 
greater  speed  and  accuracy. 

In  1983  the  laboratory  analyzed  4,161  air  samples,  each  consist- 
ing of  five  gases  for  a  total  of  20,805  components.  This  included 
many  fire  samples,  dozens  of  standards,  and  many  samples  collected 
for  abandoned  mines. 

The  laboratory  is  also  equipped  to  provide  field  operations  in  the 
event  of  mine  fire,  explosion,  disaster,  mine  subsidence,  gas  from 
abandoned  mines,  or  other  problems  involving  explosive  gases  and 
air.  Maintained  at  the  laboratory  is  a  portable  gas  chromatograph 
and  the  necessary  equipment  and  supplies  which  can  be  moved  to 
the  problem  area  quickly.  The  equipment  and  supplies  are  housed 
and  transported  in  a  thirty-five  foot  1970  Dodge  van  complete  with  a 
llOOV  generator. 

In  September  of  1980,  the  Department  of  Mines  and  Minerals, 
through  the  Abandoned  Mined  Land  Reclamation  Council,  received 
a  grant  from  the  United  States  Department  of  Interior,  Office  of 
Surface  Mining  for  $24,500.  This  money  was  used  to  buy  additional 
equipment  to  upgrade  the  mobile  laboratory  and  to  remove  certain 
deficiencies.  The  equipment  includes  three  gas  chromatographs,  two 
strip  chart  recorders,  two  electronic  integrators,  five  standard  gas 
mixtures,  two  programmable  calculators,  repair  and  replacement 
parts,  and  the  necessary  installation  materials. 

Field  Operations  of  the  Analytical  Laboratory 

In  November  of  1982,  the  mobile  laboratory  was  utilized  for  air 
analysis  in  Vermilion  County  in  Danville  after  an  explosion  of 
methane  gas  from  an  old  abandoned  mine  which  has  for  many  years 
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been  the  site  of  the  Star  Fireworks  Manufacturing  Co.  Inc.  After  the 
explosion  the  three  shafts  were  filled  to  prevent  the  reoccurrence  of 
the  explosion.  Air  analysis  revealed  no  further  traces  of  methane 
gas. 

On  September  4th,  5th  and  5th,  1981,  the  mobile  laboratory  with 
its  new  equipment  was  first  field-tested  during  an  active  coal  mine 
fire  and  sealing  operation  at  the  Peabody  No.  10  mine.  The  fire  area 
was  sealed  and  the  mine  was  put  back  into  operations  without 
incident. 

During  the  month  of  June,  1981,  the  mobile  laboratory  was  used 
in  cooperation  with  the  Department  of  Law  Enforcement  at  the 
state  police  headquarters  in  Maryville,  Illinois.  The  headquarters 
had  been  severely  damaged  by  mine  subsidence  and  a  series  of  test 
borings  were  being  performed  to  assess  the  extent  of  possible  future 
damage.  Once  the  borings  had  perforated  the  mine,  large  concentra- 
tions of  methane  gas  escaped  from  the  mine.  Gas  analysis  was  per- 
formed during  tests  and  recommendations  were  made  to  the  law 
enforcement  officials  with  regard  to  safety  precautions  which  would 
prevent  ignition  of  the  gas. 

During  May  and  June  of  1981,  the  mobile  laboratory  was  utilized 
in  the  analysis  of  air  samples  at  the  Old  Wasson  mine.  A  hazardous 
concentration  of  methane  gas  was  found  to  be  escaping,  in  both  the 
air  and  man  and  materials  shafts.  Corrective  action  was  undertaken 
by  the  Abandoned  Mined  Lands  Reclamation  Council. 

During  February  of  1981,  the  mobile  laboratory  was  utilized  in 
the  analysis  of  air  samples  collected  at  the  Old  West  mine  in  West 
Frankfort.  This  effort  was  in  cooperation  with  the  Abandoned 
Mined  Lands  Reclamation  Council.  The  mine  shaft  was  filled  as  a 
safety  precaution  and  the  old  mine  workings  removed  from  the 
site. 

In  August  of  1980,  the  personnel  of  the  Analytical  Laboratory 
responded  with  their  equipment  and  services  to  a  gob  fire  at  the 
Inland  Steel  No.  1  Coal  Mine,  located  in  Jefferson  County  at  Sesser, 
Illinois.  Mine  gas  air  samples  were  analyzed  before,  during  and 
after  the  area  was  sealed  and  liquid  carbon  dioxide  was  injected. 
The  oxygen,  methane,  carbon  dioxide  and  carbon  monoxide  levels 
were  monitored  carefully.  A  total  of  163  mine  gas  air  samples  were 
analyzed  along  with  dozens  of  standards. 

In  January  of  1980,  a  raging  fire  broke  out  in  a  section  of  Peabody 
Coal  Mine  No.  10,  located  in  Christian  County  at  Pawnee,  Illinois. 
After  direct  extinguishing  techniques  were  unsuccessful,  the  area 
was  sealed,  borehole  drilled  and  liquid  carbon  dioxide  injected.  The 
area  was  monitored  until  May  at  which  time  an  elaborate  plan  was 
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implemented  to  reopen  the  section.  Over  500  mine  gas  samples  were 
analyzed  along  with  dozens  of  standards. 

On  November  22,  1979,  the  personnel  of  the  Analytical  Labora- 
tory responded  with  the  mobile  laboratory  to  a  fire  at  Freeman 
United  Coal  Company,  Orient  No.  4  mine  at  Johnston  City,  Illinois 
in  Williamson  County.  The  laboratory  was  prepared  to  run  air  anal- 
ysis; however,  the  fire  was  extinguished  by  water  and  sealing  and 
sampling  were  not  necessary. 

During  September,  1979,  the  personnel  and  mobile  laboratory 
responded  to  a  fire  at  Consolidation  Coal  Company  Mine  No.  63  at 
Coffeen,  Illinois  in  Montgomery  County.  Air  sampling  and  analyses 
were  performed  over  several  days  while  the  temporary  and  perma- 
nent seals  were  being  built  and  liquid  carbon  dioxide  was  injected.  A 
total  of  128  fire  samples  and  dozens  of  standards  were  analyzed. 

During  June,  1979,  the  personnel  of  the  Analjrtical  Laboratory 
responded  with  the  mobile  laboratory  to  a  fire  at  the  Old  Ben  Coal 
Company's  No.  21  mine  at  Sesser,  Illinois  in  Franklin  County.  Air 
sampling  and  analysis  took  place  over  several  days  while  the  fire 
area  was  sealed  and  liquid  carbon  dioxide  was  injected.  Over  382 
fire  samples  were  analyzed  along  with  dozens  of  standards. 

In  March,  1979,  the  personnel  of  the  Analytical  Laboratory 
responded  with  the  mobile  laboratory  to  a  fire  at  the  Peabody  Coal 
Company  Camp  No.  1  mine  near  Morganfield,  Kentucky.  Twenty 
five  fire  samples  were  analyzed  to  aid  in  extinguishing  the  fire  and 
in  reopening  the  mine.  The  process  included  building  seals  and 
injecting  liquid  carbon  dioxide. 

In  January  of  1979,  the  personnel  of  the  Analytical  Laboratory 
responded  with  the  mobile  laboratory  to  a  fire  at  the  Peabody  Coal 
Company  River  King  Underground  mine  at  Freeburg,  Illinois  in  St. 
Clair  County.  Fifty  seven  fire  samples  were  analyzed  along  with 
standards  while  the  fire  area  was  sealed.  Again  liquid  carbon  diox- 
ide was  injected. 

On  October  6,  1978,  a  fire  was  discovered  at  the  Old  Ben  Coal 
Company  Mine  No.  21.  The  portable  laboratory  was  moved  to  the 
mine  site  and  atmospheric  samples  and  analysis  were  begun.  On  the 
basis  of  these  analysis,  decisions  were  made  as  to  when  the  perma- 
nent seals  could  be  built,  when  the  mine  could  be  opened  and  when 
the  fire  was  under  control.  A  total  of  115  samples  were  analyzed 
over  a  period  of  two  weeks. 

On  September  7,  1978,  methane  gas  was  found  to  be  leading  into 
the  atmosphere  in  downtown  Eldorado  from  the  old  O'Gara  coal 
mine.  The  amount  of  gas  was  considerable  and  represented  a  poten- 
tially dangerous  condition  for  the  townspeople.  The  laboratory  was 
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set  up  nearby  and  used  to  monitor  the  gas  emissions.  A  temporary 
diffuser  was  installed,  the  area  barricaded  off,  and  patrolled.  Fed- 
eral money  was  provided  for  filling  the  old  shaft,  drilling  and  casing 
a  bleed  hole,  and  the  installation  of  a  diffuser. 

In  1977,  the  portable  laboratory  was  set  up  in  Belleville,  Illinois 
to  permit  rapid  analysis  of  gases  from  abandoned  mines  in  coopera- 
tion with  the  United  States  Bureau  of  Mines  and  the  Subsidence- 
Control  Project  in  the  Belleville-Maryville,  Illinois  area. 

In  1976  for  the  first  time  the  mobile  laboratory  was  used  at  the 
Peabody  River  King  Underground  mine  at  Freeburg  in  November 
and  December  analyzing  samples  every  four  hours  for  four  days. 
The  results  obtained  assisted  company,  and  state  and  federal  offi- 
cials in  determining  what  steps  needed  to  be  taken  to  control  and 
extinguish  the  fire  and  also  determined  when  the  permanent  seals 
could  be  built. 

Coal  Analysis 

The  second  division  of  the  Analytical  Laboratory  is  the  coal  analy- 
sis program,  which  was  designed  to  insure  the  quality  of  coal  pur- 
chased for  State  institutions  by  the  State  of  Illinois.  The  program 
was  planned  by  the  State  Purchasing  Department  and  the  Director 
of  the  Department  of  Mines  and  Minerals. 

The  program  calls  for  several  samples  of  coal  every  month  to  be 
shipped  from  the  State's  mental,  charitable,  penal  and  educational 
institutions  to  the  laboratory  for  analysis.  The  coal  is  pulverized,  a 
composite  formed  and  then  analyzed  for  heat  content,  moisture,  ash 
and  sulfur.  If  the  coal  does  not  meet  State  specifications,  a  penalty 
can  be  imposed. 

As  a  result  of  this  program,  the  General  Services  Purchasing 
Division  is  able  to  procure  better  grades  of  coal  for  less  money.  In 
the  first  year  of  the  program,  an  estimated  20%  efficiency  was  real- 
ized in  heating  the  various  State  institutions. 

For  the  calendar  year  of  1983  the  State  of  Illinois  purchased 
approximately  200,000  tons  of  coal  with  a  value  of  almost 
$7,500,000.  Hundreds  of  samples  were  collected,  reduced  to  234 
composites,  and  analyzed  in  duplicate  for  a  total  of  1,638  individual 
analysis. 
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SUMMARY  OF  THE  NUMBER  OF  MINE  ATMOSPHERIC  SAMPLES  AND 
ROCK  DUST  SAMPLES  BY  MONTH  FOR  THE  YEAR  OF  1983 


Rock 
Dust 


January. .  . 
February .  . 

March 

April 

May 

June 

July 

August  . . . 
September. 
October.  .  . 
November . 
December. 

Total.  . 


259 
244 
241 
277 
250 
253 
216 
301 
283 
312 
375 


SUMMARY  OF  THE  NUMBER  OF  MINE  ATMOSPHERIC  SAMPLES 

AND  ROCK  DUST  SAMPLES  BY  YEAR  SINCE  THE  INCEPTION 

OF  THE  LABORATORY 


Year 

Air 

Rock 
Dust 

1983 

4,161 
4,733 
4,398 
5,875 
5,587 
4,154 
4,477 
4,110 
3,095 
2,784 
2,350 
2,628 
2,756 
2,887 
2,551 
3,073 
2,801 
2,788 
2,734 
2,588 
2,466 
2,320 
2,432 
2,299 
2,765 
2,856 
2,820 
2,750 
3,085 
3,230 
5,059 
4,337 
3,305 
4,853 
6,329 

3.301 
3,356 
3,371 
3,840 
3,876 
2  749 

1982 

1981 

1980 

1979 

1978 

1977 

2,727 
2,732 
2  150 

1976. . 

1975 

1974 

2,456 
1,806 
1,869 
2,364 
2,627 
2,679 
2,597 
2,471 
2,588 
2,717 
2,728 
2,944 
2,682 
2  713 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1966 

1965 

1964 

1963 

1962 

1961 

1960 

2,773 
3,304 
3,554 
3.862 
4,161 
4,321 
4,111 

1959 

1958 

1957 

1956 

1955 

1954 

1953 

1952 

5,283 
2,051 
3,280 
4.772 

1951 

1950. 

Before  1950 

Total 

121,436 

109  766 

100 


SUMMARY  OF  THE  TOTAL  NUMBER  OF  ALL  TESTS  RUN  ON  COAL 
SAMPLES  DURING  THE  YEAR  OF  1983 


January 140 

February 70 

March 63 

April ; 56 

May 56 

June 70 

July 28 

August 56 

September 56 

October 77 

November 77 

December 70 


Total 819 


SUMMARY  OF  THE  NUMBER  OF  COAL  SAMPLES  BY  YEAR 

SINCE  THE  INCEPTION  OF  THE  COAL  PROGRAM 

THRU  THE  YEAR  OF  1983 


•1962 298 

•1963 236 

•1964 528 

•1965 714 

•1966 743 

•1967 759 

•1968 702 

•1969 725 

•1970 674 

•1971 674 

•1972 449 

•1973 397 

•1974 190 

•1975 150 

•1976 263 

1977 ,  287 

1978 229 

1979 340 

1980 286 

1981 210 

1982 234 

1983 234 

Total 9,322 

•NOTE:  The  number  of  composite  samples  analyzed  for  the  years  1962  thru  1976  are  not  included. 
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SUMMARY  OF  ACTIVITIES  OF  MINE  RESCUE  STATIONS 


Number  of  Persons  trained  on  100%  First  Aid  Program 

Candidates  for  additional  Training  Certificates 

Number  of  persons  trained  as  First  Aid  instructors  or  Key  Men . 
Number  of  plants,  scfiools,  mines,  etc.  given  100%  training  .  .  . 
Number  of  persons  given  complete  Mine  Rescue  Training  .  .  .  . 

Number  of  persons  given  modified  Mine  Rescue  Course 

Number  of  calls  to  mines  on  emergencies 

Number  of  miscellaneous  calls  othier  tfian  mines 


REPORT  OF  MINERS'  EXAMINING  BOARD 

DATE  AND  PLACE  OF  MEETING,  NUMBER  OF  CERTIFICATES 

ISSUED  FOR  FIRST  CLASS  PAPERS  AND 

SHAFT-SLOPE  WORKER  PAPERS 


Number 

Number 

certificates 

Date 

certificates 
issued 

issued 
Sfiaff-Slope 

1983 

Place  of  Meeting 

First  Class 

Worker 

January 

..  .  3 

Freeburg 

4 

0 

3 

Coulterville 

0 

0 

4 

Herrin 

1 

0 

5 

Harrisburg 

3 

0 

7 

Benton 

3 

0 

8 

Mt.  Carmel 

0 

0 

10 

Marion 

3 

1 

11 

Sesser  

2 

0 

13 

Tuscola 

0 

0 

13 

Taylorville 

1 

0 

14 

Springfield 

7 

0 

14 

Lrtchfield 

27 

0 
1 

February 

...  1 

Freeburg 

6 

0 

2 

DuQuoln 

3 

0 

2 

Eldorado 

12 

8 

3 

Herrin 

0 

0 

3 

0 

4 

Mt.  Carniel 

0 

0 

7 

6 

0 

8 

2 

1 

10 

Tuscola 

0 

0 

10 

Taylorville 

2 

1 

11 

Springfield 

18 

0 

11 

Litchfield 

5 
58 

0 
10 
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REPORT  OF  MINERS'  EXAMINING  BOARD 

DATE  AND  PLACE  OF  MEETING,  NUMBER  OF  CERTIFICATES 

ISSUED  FOR  FIRST  CLASS  PAPERS  AND 

SHAFT-SLOPE  WORKER  PAPERS  (Continued) 


Date 
1983 


Place  of  Meeting 


issued 
First  Class 


May. 


Freeburg .... 
Coulterville  .  . 
Harrisburg .  .  . 

Benton 

Marion 

Mt.  Carmel  .  . 

Herrin 

Sesser  

Tuscola 

Taylorville  .  .  . 
Springfield.  .  . 
Litchfield 

Freeburg .... 

Eldorado 

Herrin 

Benton 

DuQuoin  .... 
Mt.  Carmel  . . 

Sesser  

Jotinston  City. 

Tuscola 

Taylon/ille  .  .  . 
Springfield .  .  . 
Litchfield 

Freeburg .... 
Harrisburg .  .  . 
Coulterville  .  . 
Mt.  Carniel  . . 
Johnston  City. 

Benton 

Tuscola 

Taylorville  .  .  . 

Litchfield 

Springfield .  .  . 

Sesser  

Herrin 

Freeburg .... 

Eldorado 

DuQuoin  .... 
Mt.  Canmel  .  . 

Sesser 

Herrin 

Benton 

Tuscola 

Taylorville  .  .  . 
Springfield .  .  . 

Litchfield 

Johnston  City. 
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REPORT  OF  MINERS'  EXAMINING  BOARD 

DATE  AND  PLACE  OF  MEETING,  NUMBER  OF  CERTIFICATES 

ISSUED  FOR  FIRST  CLASS  PAPERS  AND 

SHAFT-SLOPE  WORKER  PAPERS  (Continued) 


Place  of  Meeting 


Number 
certificates 


Number 
certificates 

issued 
Sfiaft-Slope 

Worker 


July. 


August . 


September . 


Freeburg 

Harrisburg ... 

Benton 

Coulterville  .  . 

Herrin 

Mt.  Carmel  .  . 

Tuscola 

Litchfield 

Springfield .  .  . 

Sesser 

Johnston  City. 
Taylorville  .  .  . 

Freeburg .... 

Eldorado 

Sesser  

Johnston  City. 

Herrin 

DuQuoin  .... 

Tuscola 

Taylorville  .  .  . 
Springfield.  .  . 

Litchfield 

Mt.  Carmel  .  . 
Benton 

Freeburg .... 
Harrisburg .  .  . 

Tuscola 

Taylorville  .  .  . 
Springfield .  .  . 

Litchfield 

Herrin 

Mt.  Carmel  .  . 
Coulterville  .  . 
Johnston  City. 

Sesser  

Benton 

Mt.  Carmel  .  . 
Freeburg .... 
Johnston  City. 

Eldorado 

DuQuoin  .... 

Herrin 

Sesser 

Benton 

Tuscola 

Taylorville  .  .  . 
Springfield .  .  . 
Litchfield 
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REPORT  OF  MINERS'  EXAMINING  BOARD 

DATE  AND  PLACE  OF  MEETING,  NUMBER  OF  CERTIFICATES 

ISSUED  FOR  FIRST  CLASS  PAPERS  AND 

SHAFT-SLOPE  WORKER  PAPERS  (Concluded) 


Number 

Number 

certificates 

Date 

certificates 
issued 

issued 
Shaft-Slope 

1983 

Place  of  Meeting 

First  Class 

Worker 

November 

...  1 

Freeburg 

1 

0 

2 

Sesser  

0 

1 

2 

Harrisburg 

7 

0 

3 

Coulterville 

1 

0 

4 

Herrin 

2 

2 

5 

Mt.  Carmel 

5 

0 

7 

Benton 

3 

0 

8 

5 

0 

9 

Tuscola 

0 

0 

9 

Taylorville 

0 

0 

10 

Springfield 

2 

0 

10 

Litcfifield 

0 
26 

0 
3 

December 

1 

Freeburg 

Johnston  City 

0 

0 

1 

3 

0 

2 

Hen-in 

1 

0 

3 

Mt.  Carmel 

4 

0 

5 

Sesser  

0 

0 

5 

Eldorado 

2 

0 

6 

DuQuoin 

0 

0 

7 
8 

0 
0 

0 

Tuscola 

0 

8 

Taylorville 

0 

0 

9 

Springfield 

18 

0 

9 

Litchfield 

0 
28 

0 
0 

Total 

352 

28 

105 


REPORT  OF  MINERS'  EXAMINING  BOARD  —  1983 

DUPLICATE  UNDERGROUND  CERTIFICATES  ISSUED, 

NAME,  DATE  AND  FEES  COLLECTED 

REPORT  OF  MINERS'  EXAMINING  BOARD 

DUPLICATE  CERTIFICATES  ISSUED:  NAMES,  DATES  &  FEES 

COLLECTED 


Date 

Name 

Certificate 
Number 

Fees 
Collected 

Februarys,  1983 

February  14  1983 

Andrew  R.  Senko 

Jarret  E.  Rotramel 

Stoben  L.  Abney 

Marion  R.  Pinkston 

Amold  M.  Stevens 

102270 

19702 

14491 

19366 

7803 

9286 

11551 

7807 

9276 

$2.00 
$2.00 

May  3,  1983 

$2.00 
$2.00 

August  1    1983 

$2.00 

September  13,  1983 

$2.00 
$2.00 

October  11    1983 

Alan  B.  Dain 

Ronald  D.  Wilson 

$2.00 

December  8  1983 

$2.00 
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DEPARTMENT  OF  MINES  &  MINERALS 

TRAINING  DIVISION 
EMPLOYEES 


Coordinator-Instructor 


Arthur  Joe  Williams 
715  Susan  Esther  St. 
Benton,  Illinois  62812 


Instructor-Inspector 
(Part  Time) 


John  Anderson 

62  Woodland,  Sunset  Lake 

Girard,  Illinois  62640 


Clerk  Typist 


Neva  June  Coggins 
Sesser,  Illinois  62884 


GENERAL  DESCRIPTION 

TRAINING  DIVISION 

DEPARTMENT  OF  MINES  AND  MINERALS 

The  Department,  in  1971,  established  the  Safety  Training  Divi- 
sion to  provide  instruction  for  miners  in  the  safety  aspect  of  coal 
mining  and  to  implement  any  new  training  objectives  that  might  be 
desirable  and  feasible.  The  Division  consists  of  two  full-time  state 
mine  inspectors,  two  part-time  state  mine  inspectors,  two  secre- 
taries and  a  training  coordinator.  Instruction  is  offered  at  10  to  12 
different  locations  throughout  the  state,  normally  at  state  or  public 
offices. 

Although  the  training  is  available  to  all  coal  miners,  the  instruc- 
tion is  attended  primarily  by  those  personnel  desiring  to  obtain 
certificates  of  competency  as  mine  examiner,  mine  manager,  hoist- 
ing engineer,  state  mine  inspector,  surface  mine  supervisors,  and 
shaft  and  slope  examiners  and  supervisors.  Certification  is  required 
by  law  (Chapter  93,  Illinois  Revised  Statutes)  for  those  personnel 
holding  such  positions. 

The  instruction  offered  deals  with  first  aid,  mine  rescue  tech- 
niques, accident  prevention,  state  and  federal  mining  laws,  ventila- 
tion, roof  and  rib  control,  electricity,  safety  instrumentation,  etc. 
Upon  conclusion  of  the  course,  which  is  held  twice  annually,  the 
Department  (including  the  Mining  Board)  administers  examina- 
tions, both  oral  and  written,  to  those  personnel  desiring  certificates. 
The  site  for  such  examinations  is  at  designated  locations. 

Under  authority  of  the  Federal  Coal  Mine  Health  and  Safety  Act 
of  1969,  the  Bureau  of  Mines  (now  referred  to  as  MSHA  in  regard  to 
regulation  enforcement)  established  mandatory  safety  standards  for 
the  mining  industry.  In  conjunction  with  these  standards  certain 
mine  training  requirements  were  established.  Since  state  and  fed- 
eral objectives  were  similar,  the  Department  applied  for  a  federal 
grant  in  April  of  1971.  Grant  approval  was  obtained  and  the  first 
renumeration  was  received  in  April  of  1972  based  on  the  federal 
government  reimbursing  80%  of  the  funds  which  had  been  expended 
for  training.  The  grant  program  has  been  extended  from  time  to 
time.  Progress  reports,  fund  accounting,  etc.  are  a  part  of  the  Divi- 
sion's function. 

The  Department  trains  and  instructs,  and  also  issues  certificates 
of  competency  for  metal  mine  foreman,  metal  mine  hoisting  engi- 
neer and  state  metal  mine  inspector.  Examinations  are  also  given  to 
establish  the  proficiency  of  mine  rescue  station  supervisors  and 
their  assistants. 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  MANAGER  — 1983 


County 


Date  of 
Examination 


Timothy  R.  Amann .  .  . 

Gary  R.  Berg 

James  R.  Bertoldo .  .  . 
Paul  A.  Blome,  Jr.  .  .  . 

Robert  D.  Blunt 

Mark  W.  Boehm 

Dane  Wesley  Burris .  . 
Douglas  C.  Chancey  . 
Richard  L.  Clampet  .  . 
Roscoe  N.  Coffey.  .  .  . 

Gene  D.  Davis 

Lee  Walter  Dodd 

Mark  H.  Donaldson  .  . 
Russell  M.  Dunnagan. 

Marshall  K.  Elliott 

Charles  T.  Franzoi .  .  . 
Robert  G.  Giovando .  . 
Deanna  J.  Hogge.  .  .  . 
Mary  M.  Howard  .  .  .  . 
David  E.  Komnick  .  .  . 

John  Krueger 

John  A.  LeGrand  .  .  .  . 
Marit  A.  Lemanski  .  .  . 

Don  Loveless,  Jr 

Lance  Miller 

Joseph  V.  Mocsary  .  . 

Harry  C.  Morton 

Kevin  M.  Neathing  .  .  . 
Edward  H.  Norris .  .  .  . 

Ralph  Olguin 

William  C.  Peterman  . 
Steven  C.  Phifer  .  .  .  . 
Michael  L  Reynolds.  . 

John  J.  Rolarxlo 

Michael  M.  Runyan  .  . 
Selena  B.  Sherman  .  . 
James  R.  Shenwood.  . 

Gary  D.  Smith 

Ralph  Southard 

Thomas  W.  Svetlik .  .  . 

John  F.  Thomas 

James  L.  Vielweber .  . 
Randall  D.  Wade .... 
Kenneth  W.  Walker  .  . 

Dale  R.  Warren 

Terry  A.  White 

David  J.  Wolfgram  .  .  . 

Thomas  H.  Adkins  .  .  . 

Darryl  R.  Allen 

Rickey  Gene  Avery  .  . 

Jon  Bagwell 

Dwight  Butler 

Darlene  M.  Carroll .  .  . 
Jarrell  K.  Chaney .... 
William  A.  Chubb.  .  .  . 

Leon  M.  Cooper 

Jack  A.  Crawford .... 
Gary  W.  Culpepper  .  . 

Jack  Dawson 

Jeffrey  L.  Deason.  .  .  . 
Raymond  J.  Dunahay. 
Robert  Joe  Edrtronds  . 
Danny  L.  Elbrecht  .  .  . 
Robert  S.  Emiing  .... 
Donald  G.  Eroh,  Sr.  .  . 

Mark  Etters 

Delerey  E.  Gray 


Mt.  Vemon  .  . 
W.  Frankfort  . 

Tovey  

Taylorville  .  .  . 
Carllnville  .  .  . 
Carlinvllle  .  .  . 

Aubum 

Thayer 

Lincoln 

Charleston.  .  . 

Tuscola 

Aubum 

Carlinville  .  .  . 

Areola 

Tolono 

Carlinville  .  .  . 
Mt.  Vemon  .  . 
Taylorville  .  .  . 

Coffeen 

Gillespie  . . . . 
Terre  Haute,  II 

Girard 

Tovey  

Hettick 

Carlinville  .  .  . 
Carlinville  .  .  . 
Carlinville  .  .  . 

Coffeen 

Thayer 

Girard 

Chatham 

Staunton  .  .  .  . 

Virden 

Benid 

Mt.  Pulaski  .  . 
Taytorville  .  .  . 

Aubum 

Thayer 

Girard 

Carbondale  .  . 
Clinton,  IN .  .  . 
Divemon  .  .  .  . 

Virden 

Taylorville  .  .  . 

Bulpitt 

Taytorville  . .  . 
DuQuoin  .  .  .  . 

W.  Frankfort  . 
Harrisburg .  .  . 
Christopher .  . 

Zeigler 

W.  Frankfort  . 

Salem 

Marion 

Shawneetown 

Raleigh 

Benton 

Pinckneyville  . 

Zeigler 

W.  Frankfort  . 
Mt.  Vemon  .  . 
Mulkeytown .  . 

Elkville 

DuQuoin  .  .  .  . 

Marion 

W.  Frankfort  . 
Christopher  .  . 


Jefferson . 
Franklin.  . 
Christian  . 
Christian  . 
Macoupin 
Macoupin 
Sangamon 
Sangamon 
Logan . . . 
Coles  . .  . 
Douglas.  . 
Sangamon 
Macoupin 
Douglas.  . 
Champaign 
Macoupin 
Jefferson . 
Christian  . 


Macoupin 

Vigo  ...  . 

Macoupin 

Christian  . 

Macoupin 

Macoupin 

Macoupin 

Macoupin 

Montgomery 

Sangamon 

Macoupin 

Sangamon 

Macoupin 

Macoupin  . 

Macoupin  . 

Logan ... 

Christian  .  . 

Sangamon 

Sangamon 

Macoupin  . 

Jackson.  .  . 

Vermillion 

Sanganrron 

Macoupin 

Christian 

Christian 

Christian 

Perry.  .  . 

Franklin . 
Saline .  . 
Franklin. 
Franklin. 
Franklin. 
Marion.  . 


Gallatin . 
Saline .  . 
Franklin . 
Peny. . . 
Franklin. 
Fretnklin . 
Jefferson 
Franklin. 
Jackson. 
Perry.  .  . 
Williamson 
Franklin 
Franklin 


Penn 

Wisconsin 
Illinois ... 
Illinois ... 
Illinois ... 
Illinois  ... 
Kentucky. 
Illinois  ... 
Illinois ... 
Missouri  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Indiana  .  .  . 
Illinois  .  .  .  . 
Missouri  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois .  .  .  . 
Florida.  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
W.  Virg..  .  . 
W.  Virg..  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 

Wash 

Indiana  .  .  . 
Netxaska. . 
Illinois  .  .  .  . 
lllirK>is .  .  .  . 
Indiana  .  .  . 
Illinois .  .  .  . 
Illinois  .  .  .  . 
Missouri  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Minn 

Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 

Penn 

Illinois 

Indiana  .  .  . 
Oklahoma . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Mk;higan .  . 

Penn 

Illinois .... 
Illinois .... 

Illinois 

Penn 

Missouri  .  . 
Michigan  .  . 


April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
AphI  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 

April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  MANAGER  —  1983  —  (Continued) 


Harold  R.  Hails 

James  L.  Hart 

Charles  W.  Helsley  .  .  . 

Parley  R.  Hood 

Paul  Jay  Hoover 

Danny  E.  Irvin 

Clifton  E.  Jones 

Marvin  L.  Kerley 

Keno  W.  Koehl 

Jeffrey  S.  Layman  ... 

Tom  D.  Learned 

Christopher  Ledvina .  . 

John  D.  Lee 

Kurt  Lewman 

David  R.  Lowery  .... 
Martin  L.  McDonald  .  . 
Gene  L.  McGregor .  .  . 

Raymond  J.  Mann  .  .  . 

Michael  Marchetti.  .  .  . 

Kent  Marshall 

Denver  Merritt 

Timothy  B.  Morhet .  .  . 

Larry  D.  Morris 

Donald  Mrogenski  .  .  . 

Larry  C.  Odom 

Louis  C.  Oldani 

Richard  H.  Perry 

Carl  Gene  Pinkham  .  . 

Donald  C.  Popetz.  .  .  . 

Frank  L.  Price 

Paula  L.  Price 

Dennis  G.  Rea 

Michael  R.  Reynolds  . 

June  Richter 

Gerald  E.  Roberts  .  .  . 

Larie  Robinson 

Earnest  L.  Rush 

Ronald  G.  Sample  .  .  . 

Mickey  Samples 

David  L.  Schultz 

Samuel  M.  Shirley  .  .  . 

Richard  R.  Shockley.  . 

Albert  Stephenson  .  .  . 

Kris  Strothmann 

Tommy  T.  Sweeten  . 

Jack  Swigonski 

Victor  L.  Tasky 

Eugene  E.  Thery  .  .  . 

Dennis  L.  Thoma .  .  . 
Elizat)eth  Thompson. 
Michael  Tribout  .... 

Terry  R.  Trusty  .... 
Ritchie  A.  Tutkus  .  .  . 
Edward  C.  Vickery  .  . 
Birchard  L.  Wampler 
David  Lee  Weaver .  . 

'    Larry  D.  Webb 

David  Welch 

Kenneth  D.  Williams. 
,    Paul  T.  Williams.  .  .  . 

Ed  Wood 

John  Zyk 


Robert  W.  Barger. 
Joseph  Biley  .... 
Millard  L.  Brogan  . 
Rand  L.  Broutin  .  . 
Michael  J.  Coady . 


Centralia 

Benton 

DuQuoin 

Coulterville  .  .  .  . 

Royalton 

Benton 

Benton 

Benton 

Newburgh,  IN  . 

Breese  

Benton 

Chicago 

Junction 

Benton 

Marissa 

Raleigh 

Clay,  KY 

Zeigler 

Christopher .  .  . 

Benton 

Henderson,  KY 
W.  Frankfort  .  . 
W.  Frankfort  .  . 

Benton 

Grayville 

Christopher .  .  . 

Mt.  Carmel  .  . . 

Christopher .  .  . 

Harrisburg .... 

Hurst 

Addieville 

Mulkeytown .  .  . 

Freeburg 

O' Fallon 

Fairview  Hts. .  . 

Energy 

Mt.  Vernon  .  .  . 

Benton 

Marion 

Mt.  Vernon  .  .  . 

DeSoto 

Benton 

Bush 

Mt.  Vernon  .  .  . 

Mt.  Vernon  .  .  . 

Thompsonville . 

Benton 

Benton 

Freeburg 

Marion 

Belleville 

Zeigler 

Herrin 

Junction  .... 

Benton 

Mt.  Vernon  .  . 
Centralia .... 
Cambria  .... 

Benton 

Marion 

Mt.  Carmel  .  . 
DuBois 


Tuscola.  . 
Oakland  . 
Carlinville 
Mt.  Zion.  . 
Nokomis  . 


County 


Marion 

Franklin.  .  .  . 

Perry 

Randolph.  .  . 
Franklin.  .  .  . 
Franklin.  .  .  , 
Franklin.  .  . 
Franklin.  .  . 
Warrick  .  .  . 
Clinton  .  .  . 
Franklin.  .  . 

Cook 

Gallatin .  .  . 
Franklin.  .  . 
St.  Clair.  .  . 
Saline  .... 
Webster  .  . 
Franklin.  .  . 
Franklin.  .  . 
Franklin.  .  . 
Henderson. 
Franklin.  .  . 
Franklin.  .  . 
Franklin.  .  . 
Edwards  .  . 
Franklin.  .  . 


Franklin 

Saline 

Williamson.  .  . 
Washington . 

Franklin 

St.  Clair 

St.  Clair.  .  .  . 

St.  Clair 

Williamson.  . 
Jefferson .  .  . 
Franklin.  .  .  . 
Williamson. . 
Jefferson .  .  . 
Jackson.  .  .  . 
Franklin.  .  .  . 
Williamson.  . 
Jefferson .  .  . 
Jefferson .  .  . 

Franklin. .  .  . 

Franklin.  .  .  . 

Franklin.  .  .  . 

St.  Clair 

Williamson.  . 

St.  Clair 

Franklin.  .  .  . 

Williamson.  . 

Gallatin  .  .  .  . 

Franklin. .  .  . 

Jefferson .  .  . 

Marion 

Williamson.  . 

Franklin.  .  .  . 

Williamson.  . 

Wabash 

Washington . 


Coles 

Macoupin  .  . 

Macon 

Montgomery 


53 

33 

26 

36 

36 

33 

35 

26 

31 

30 

42 

24 

38 

32 

41 

30 

24 

48 

46 

24 

31 

30 

36 

27 

26 

45 

30 

32 

33 

35 

25 

37 

28 

44 

34 

36 

39 

32 

26 

25 

33 

26 

37 

30 


Illinois  .... 
Illinois .... 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois .  .  .  . 
Illinois  .  .  .  . 

Miss 

Illinois  .  .  .  . 
Illinois  .  .  .  . 

Idaho 

Illinois  .  .  .  . 
Illinois  .  .  .  . 

Iowa 

Missouri  .  . 
Illinois .  .  .  . 
Illinois  .  .  .  . 
Kentucky. 
Illinois  .  .  .  . 
Indiana  .  . 
Illinois .  .  . 
W.  Virg..  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Kentucky . 

Illinois .  .  . 

Illinois  .  .  . 

Illinois  .  .  . 

Mass.  .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Alabama  . 

Illinois .  .  . 

W.  Virg..  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Kentucky . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

W.  Virg..  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois .  .  . 

Illinois  .  . 

Virginia  . 

Missouri 

Illinois  . 


Date  of 
Examination 


April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27.  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 
April  27,  1983 


No.  of 
certificate 


6239 
6240 
6241 
6242 
6243 
6244 
6245 
6246 
6247 
6248 
6249 
6250 
6251 
6252 
6253 
6254 
6255 
6256 
6257 
6258 


6262 
6263 
6264 
6265 
6266 
6267 


6270 
6271 
6272 
6273 
6274 
6275 
6276 
6277 
6278 
6279 
6280 
6281 
6282 
6283 
6284 
6285 
6286 
6287 


6290 
6291 


Illinois 

April  27,  1983 

6296 

Illinois 

April  27,  1983 

6297 

Indiana 

April  27,  1983 

6298 

Illinois 

April  27,  1983 

6299 

Illinois 

April  27,  1983 

6300 

Illinois 

Oct.  20,  1983 

6301 

Illinois 

Oct.  20,  1983 

6302 

W.  Virg 

Oct.  20,  1983 

6303 

Calif 

Oct.  20,  1983 

6304 

Illinois 

Oct.  20,  1983 

6305 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  MANAGER  —  1983  —  (Continued) 


County 


Date  of 
Examination 


Arleen  M.  Crum 

Jonathon  B.  Dever 

James  Frame 

Brad  L.  Hayes 

Owen  Hite 

Greg  Kuhnke 

Jotin  B.  Kyffin 

Benjamin  R.  LaPoe  .... 

James  E.  McHenry 

Donald  E.  Maddox 

Louis  J.  Pacific© 

William  I.  Patterson  .... 
Bradley  K.  Peterson .... 
Renetta  M.  Scacctiitti .  .  . 

Gary  J.  Scott 

Aubrey  Webb 

MarkZyk 

Dean  Albrecht 

Robert  G.  Arnold  III 

James  O.  Ashby 

James  A.  Barton 

Larry  J.  Bowers 

Roljert  E.  Brown 

Freda  V.  Gaboon 

Frederick  B.  Carler 

Kale  Clardy 

Danny  L  Clayton 

Emie  B.  Compton 

Glenden  D.  Dame 

Michael  Davis 

Ronald  Davis 

Lester  W.  Dunning 

Hillis  T.  Farris 

C.  Melvin  Finney 

Kurt  Gartner 

Tommy  R.  Gatlin 

John  S.  Gray 

Robert  C.  Gullic 

James  T.  Hill 

William  Hoback 

Marion  S.  Hughey,  Jr.  .  . 
Kenneth  R.  Johnson.  .  .  . 

Chartotte  Johnston 

E.  Glenn  Kane 

Gregory  D.  King 

Roy  D.  King 

Anthony  C.  Kivett 

Gary  Korliar 

Norris  Lindsey 

James  A.  McBride 

Bradford  R.  McCarxJIess. 

Ben  L.  Manns 

Steven  R.  Martow 

Walter  E.  Marlin 

Bruce  Masser 

Dolly  M.  Monte 

Philip  J.  Moreton 

William  B.  Nelson 

Theodore  L.  Paris 

Theresa  Pompey 

RarxJall  L  Questelle.  .  .  . 

Benny  Rutherford 

Lawrence  Saucerman.  .  . 
James  E.  Simmons  .  .  .  . 

Edward  G.  Snyder 

Mark  R.  StarVey 


Charleston 

Sherman 

Taylor  Sprgs. .  .  . 
Georgetown.  .  .  . 

Oakland 

Hillsboro 

Sherman 

Sherman 

Virden 

Paris 

Lincoln 

Tuscola 

Sherman 

Carlinville 

Riverton 

Hillsboro 

Sherman 

Bicknell,  TN .  .  .  . 

West  Salem 

Morganfield,  KY . 

Benton 

Galatia 

Trenton 

Highland 

Marion 

Princeton,  IN  .  .  . 

Harrisburg 

Sesser 

Patoka,  IN 

Harrisburg 

Harrisburg 

Galatia 

Eldorado 

Herrin 

Mulkeytown .  .  .  . 

Sturgis,  KY 

Princeton,  IN  .  .  . 

Eldorado 

Belleville 

Albers 

Mt.  Carmel  .  .  .  . 

Eldorado 

Mt.  Carmel  .  .  .  . 

Marissa 

Harrisburg 

Stendal,  IN 

Shawneetown  .  . 

DuQuoin 

Providence,  KY  . 

Carmi 

Princeton,  IN  .  .  . 

O'Falton 

Coulterville 

Sullivan,  KY 

Carmi 

Trenton 

Mt.  Vernon  .  .  .  . 
Manitou,  KY.  .  .  . 
Prirx»ton,  IN  .  .  . 
Wadesville,  IN  .  . 

Eldorado 

Karbers  Ridge  .  . 
Edwardsport,  IN. 
Mt.  Vernon  .  .  .  . 

Sturgis,  KY 

Sturgis,  KY  .  .  .  . 


Coles 

Sangamon.  . 
Montgomery 
Vermilion.  .  . 
Douglas.  .  .  . 
Montgomery 
Sangamon.  . 
Sangamon.  . 
Macoupin  .  . 

Edgar 

Logan  

Douglas. .  .  . 
Sangamon.  . 
Macoupin  .  . 
Sangamon.  . 
Montgomery 
Sangamon.  . 

Knox 

Edwards  .  .  . 

Union 

Franklin.  .  .  . 

Saline 

Clinton  .... 
Madison  .  .  . 
Willietmson.  . 
Gibson  .... 

Saline 

Franklin.  .  .  . 
Gibson  .... 

Saline 

Saline 

Saline 

Saline 

Williamson.  . 
Franklin.  .  .  . 

Union 

Gibson  .... 

Saline 

St.  Clair.  .  .  . 
Clinton  .... 
Wabash.  . .  . 

Saline 

Wabash 

Washington . 

Saline 

Pike 

Gallatin 

Perry 

Webster  .  .  . 

White 

Gibson  .... 

St.  Clair 

Rarxlolph.  .  . 

Union 

White 

Clinton  .... 
Jefferson.  .  . 
Hopkins.  .  .  . 
Gibson  .... 

Posey 

Saline 

Hardin 

Knox 

Jefferson .  .  . 

Union 

Union 


New  York 
Kentucky 


Illinois .  . 
Illinois .  . 
Illinois .  . 
Colorado 
Florida.  . 
Illinois .  . 
Kentucky 
Ohio  .  .  . 
Illinois .  . 
S.  Dakota 
Penn.  .  . 
Penn.  .  . 
Kentucky 
Penn.  .  . 


Indiana  . 
Indiana  . 
Kentucky 
Illinois .  . 
Illinois .  . 


Illinois .  . 
Illinois .  . 
Kentucky 
Illinois  .  . 
Kentucky 
Kentucky 
W.  Virg 
W.  Virg 
Illinois . 
Illinois  . 
Illinois  . 
Illinois . 
Illinois . 
W.  Virg 
Illinois . 
Illinois  . 
Illinois  . 
Illinois  . 
Illinois  . 
Kentucky 
Panama 
Illinois .  . 
Indiana  . 
Kentucky 
Iowa  .  .  . 
Kentucky 
Kentucky 
Indiana  . 
Penn.  .  . 
Illinois .  . 
Kentucky 
Illinois .  . 
Illinois  .  . 
England. 
Kentucky 
Indiana  . 
Penn.  .  . 
Illinois  .  . 
Illinois .  . 
Indiana  . 
Illinois .  . 
Kentucky 
Kentucky 


Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 

Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
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MINE  MANAGER  —  1983  —  (Concluded) 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
ceniflcate 

Ronald  K.  Thompson  .... 

J.  Chris  Watson 

Kyle  Wethington 

John  W.  Wielgus 

Carrier  IWIills 

Galatia 

Princeton,  IN 

O'Fallon 

Shawneetown  .... 

Saline 

Saline 

Gibson 

St.  Clair 

Gallatin 

24 
28 
38 
27 
37 

Illinois 

Illinois 

Indiana  .... 

Illinois 

Kentucky .  .  . 

Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 

6372 
6373 
6374 
6375 
6376 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINER  — 1983 


County 


Age 


Birthplace 


Date  of 

Examination 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18,  1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18,  1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18. 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18. 

1983 

April  18. 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18 

1983 

April  18. 

1983 

April  18. 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18. 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18, 

1983 

April  18. 

1983 

April  18. 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

April  25, 

1983 

Douglas  F.  Adams  .  . 
Marie  E.  Anderson .  . 

O.  Lynn  Barry 

James  Allen  Barton  . 
Dennis  A.  Beiter.  .  .  . 
Martha  Bowsher.  .  .  . 
Rand  L.  Broutin  .  .  .  . 

Judy  F.  Brown 

Stella  M.  Cain 

Joseph  E.  Caveny  .  . 
Bobby  G.  Chance  .  . 
Donnie  Chumley  .  .  . 
Michael  J.  Coady .  .  . 
Joseph  D.  Craggs  .  . 
Arleen  M.  Crum  .  .  .  . 

Dale  L.  Davis 

Jonathan  B.  Dever .  . 
Daniel  A.  Duckels  .  . 
Virgil  L.  Earnest .  .  .  . 
Louis  R.  Forbes .  .  .  . 

James  Frame 

Kevin  M.  Goode.  .  .  . 
John  B.  Goodwin .  .  . 
James  R.  Hadley .  .  . 
Timothy  L.  Hand  .  .  . 
William  K.  Johnson  . 
Paul  A.  Kocurek.  .  .  . 

John  B.  Kyftin 

Benjamin  R.  LaPoe  . 
Donald  Maddox  .  .  .  . 
John  W.  Meikle,  Jr.  , 
Kevin  L  Meikle  .  .  .  . 

Gary  L.  Naufel 

David  A.  Neightx)rs  . 
Donald  D.  Niehaus.  . 
Robert  L.  Orrison .  .  . 
Claude  A.  Peper,  Jr.. 
Bradley  K.  Peterson . 
Edward  R.  Pitrolo.  .  . 
Randall  D.  Purcell  .  . 

Dennis  Quinn 

Judy  M.  Rhoten .  .  .  . 
Richard  Robinson  .  . 
Renetta  Scacchitti  .  . 

Gary  J.  Scott 

Richard  Selinger  .  .  . 
Karen  F.  Seman  .  .  . 
James  A.  Shanks.  .  . 
Donald  E.  Stewart  .  . 
Richard  O.  Thee! .  .  . 

Steve  A.  Ulrich 

Gary  R.  Visintin  .  .  .  . 

Aubrey  Webb 

Mark  Zik 

Herman  L.  Zobrist  .  . 

Don  M.  Arvai 

Kevin  S.  Aue 

Rosemary  Baker  .  .  . 
Timothy  Joe  Baldi  .  . 
William  L  Bamhart.  . 

Anna  L.  Bay 

Charles  M.  Bedar.  .  . 
Donald  E.  Bennett  .  . 
Larry  Dale  Boner .  .  . 
Larry  J.  Bowers  .  .  .  . 
George  S.  Bozarth .  . 
Joseph  A.  Bozarth  .  . 


Girard 

Edinburg  .  .  . 
Hillsboro  .  .  . 
Villa  Grove  . 
Farmersville. 
Pawnee.  .  .  . 

Mt.  Zion 

Pawnee.  .  .  . 
Carlinville  .  . 
Litchfield  .  .  . 

Tovey  

Taylorville  .  . 
Nokomis  .  .  . 
Taylorville  .  . 
Charleston.  . 
Hillsboro  .  .  . 
Sherman .  .  . 
Carlinville  .  . 
Greenville  .  . 
Morrisonvllle 
Taylor  Sprgs. 
Gillespie  .  .  . 
Atwater .... 
Springfield.  . 
Hillsboro  .  .  . 
Auburn  .... 
Taylorville  .  . 
Sherman .  .  . 
Sherman .  .  . 

Paris 

Tovey  

Kincaid  .... 
Pawnee. . . . 

Virden 

Sorento 

Kincaid 

Greenville  .  . 

Elkhart 

Worden 

Terre  Haute,  I 

Litchfield 

Taylorville  .  . 
Springfield.  . 
Carlinville  .  . 

Elkhart 

Sherman ... 

Pawnee 

Palmer 

Gillespie  ... 

Girard 

Litchfield 

Gillespie  ... 
Hillsboro  ... 
Springfield .  . 
Greenville  .  . 

Royalton  .  .  .  , 
DuQuoin  ... 

Marion 

W.  Frankfort 

Benton 

Venedy  

DuQuoin  ... 

Valier 

Herrin 

Orient 

W.  Frankfort 
W.  Frankfort 


Macoupin 

Christian  . 

Montgomery 

Douglas 

Montgomery 

Sangamon 

Macon.  .  . 

Sangamon 

Macoupin 

Montgomery 

Christian 

Christian 

Montgomery 

Christian 

Coles  .  . 

Montgomery 

Sangamon. 

Macoupin  . 

Bond 

Christian  .  . 
Montgomery 
Macoupin  . 
Macoupin  . 
Sangamon. 
Montgomery 
Sangamon.  . 
Christian  .  .  , 
Sangamon.  , 
Sangamon.  . 

Edgar 

Christian  .  .  . 
Christian  . 
Sangamon 
Macoupin 
Bond. . . . 
Christian  . 

Bond 

Logan .  .  . 

Madison  . 

Vigo  ...  . 

Montgomery 

Christian  . 

Sangamon 

Macoupin 

Logan ... 

Sangamon 

Sangamon 

Christian  . 

Macoupin 

Macoupin 

Montgomery 

Macoupin 

Montgomery 

Sangamon 

Bond 


Franklin.  .  . 

Perry 

Williamson. 
Franklin.  .  . 
Franklin.  .  . 
Washington 

Perry 

Franklin. .  . 
Williamson. 
Franklin.  .  . 
Franklin.  .  . 
Franklin.  .  . 


Illinois  .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Penn.  .  .  . 
Illinois .  .  . 

Calif 

Illinois .  . . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Kentucky . 
Illinois .  .  . 
Illinois .  .  . 
New  York 
Illinois ... 
Kentucky. 
Illinois ... 
Missouri  . 
Illinois ... 
Illinois ... 
Illinois ... 
Illinois ... 
Illinois ... 
N.  Mexico  , 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Colorado .  . 
Florida.  .  .  . 
Kentucky .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Michigan .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
S.  Dakota  . 

Penn 

Indiana  .  .  . 
Illinois  . .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 

Penn 

Penn 

Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois .  .  .  . 
Illinois  .  .  .  . 

Minn 

Illinois  .  .  .  . 
Illinois  .  .  .  . 
Kentucky.  . 

Penn 

Illinois  .  .  .  . 

Illinois  . .  .  . 
Indiana  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 

Ohio 

Idaho 

Illinois .  .  .  . 
Illinois .  .  .  . 

Wash 

Illinois  .  .  .  . 
Illinois  .  .  .  . 
Wisconsin  . 
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Rodney  W.  Brannan.  . 

Jeff  Briddick 

Millard  L.  Brogan  .  .  .  . 

Wilbur  B.  Brothrs 

Robert  E.  Brown  .  .  .  . 
Craig  A.  Buentgen  .  .  . 
Norman  E.  Burgess  .  . 
Michael  J.  Burtis  .  .  .  . 

Terry  Butler 

Randy  J.  Bynum  .  .  .  . 
Freda  V.  Cahoon  .  .  .  . 
Frank  Campanella  .  .  . 

Frederick  Carter 

Kale  Wayne  Clardy  .  . 

Randal  B.  Clark 

Danny  L.  Clayton .  .  .  . 
James  T.  Coffee  .  .  .  . 

Van  C.  Cook 

Don  E.  Coomer 

David  C.  Cottone .  .  .  . 

Irene  J.  Creager 

Jeff  S.  Davidson  .  . . . 
Michael  A.  Davis  .  .  .  . 

Ronald  Davis 

Clyde  J.  Dempsay  .  .  . 

David  L.  Dixon 

Harold  Dixon 

Douglas  A.  Dobbins .  . 
David  L.  Doering  .  .  .  . 

Frank  J.  Dolezal 

Tfwmas  A.  Drone.  .  .  . 
Charles  G.  Dukes  .  .  . 
Donnie  Q.  Duncan  .  .  . 
James  C.  Duncan  .  .  . 

Daniel  F.  Ellis 

Curtis  D.  Enwin 

Scott  Etters 

Tevas  R.  Fann 

Stephen  L.  Faro 

Jerry  Ray  Field 

C.  Melvin  Finney  .  .  .  . 
Stephen  Fitzsimmons. 
David  K.  Fleming .  .  .  . 
Eric  Duane  Forby.  .  .  . 

Roger  N.  Ford 

Michael  Gall 

David  W.  Garrison  . .  . 
Joseph  W.  Gaunt.  .  .  . 
Marty  Joe  Gayer  .  .  .  . 
Steve  Giacomelli  .  .  .  . 
Monte  L.  Giacomo  .  .  . 
Thomas  A.  Gkxlo.  .  .  . 
William  Gottschalk  .  .  . 

Terry  W.  Gower 

John  S.  Gray 

Larry  E.  Gray 

Roger  D.  Green 

Gary  D.  Greer 

Kevan  C.  Griebel .  .  .  . 
Douglas  R.  Grounds.  . 

Kevin  Gulley 

Robert  C.  Gullic 

Maurice  Hagene  .  .  .  . 

Francis  Manner 

Carrol  D.  Haseker  .  .  . 
Douglas  W.  Heape.  .  . 
Charles  Hendricks  .  .  . 
Owen  D.  Herbert .  .  .  . 


Logan  

Eldorado 

Carlinville  .  .  .  . 

Ridgway 

Trenton 

Ridgway 

Herrin 

Equality 

Harrisburg .  .  .  . 

Stonefort 

Highland 

DuQuoin 

Marion 

Princeton 

Pinckneyville  .  . 
Harrisburg  .  .  .  . 
Harrisburg .  .  .  . 
Thompsonville . 
Evansville  .  .  .  . 

Centralia 

Princeton 

W.  Frankfort  .  . 
Harrisburg .  .  .  . 
Harrisburg .  .  .  . 
Pinckneyville  .  . 
Harrisburg .  .  .  . 

Baldwin 

Johnston  City.  . 
Johnston  City.  . 

Highland 

Ridgway 

Marissa 

Stonefort 

Equality 

Marion 

Akin 

W.  Frankfort  .  . 

Zeigler 

Herrin 

Harrisburg  .  .  .  . 

Herrin 

EWorado 

DuQuoin 

Benton 

New  Memphis  . 

Raleigh 

Germantown  .  . 

Woodlawn 

W.  Frankfort  .  . 
Johnston  City.  . 
Coulterville  .  .  . 
Pinckneyville  .  . 

Hurst 

Johnston  City.  . 

Princeton 

W.  Frankfort  .  . 

Okawville 

Harrisburg .  .  .  . 

Baldwin 

W.  Frankfort  .  . 
Harrisburg .  .  .  . 

Eldorado 

Pinckneyville  .  . 

Valier 

Marion 

Tamaroa 

Harrisburg .  .  .  . 
Mt.  Vernon  .  .  . 


Franklin.  .  .  . 

Saline 

Macoupin  .  . 

Gallatin 

Clinton  .  .  .  . 
Gallatin  .  .  .  . 
Williamson.  . 
Gallatin  . .  . . 

Saline 

Saline 

Madison  .  .  . 

Perry 

Williamson.  . 
Gibson  .  .  .  . 

Perry 

Saline 

Saline 

Franklin.  .  .  . 
Vanderburg  . 
Clinton  .  .  .  . 
Gibson  .  .  .  . 
Franklin.  .  .  . 

Saline 

Saline 

Perry 

Saline 

Randolph.  .  . 
Williamson.  . 
Williamson.  . 
Madison  .  .  . 
Gallatin  .  .  .  . 

St.  Clair 

Saline 

Gallatin 

Williamson.  . 
Franklin.  .  .  . 
Franklin.  .  .  . 
Franklin.  .  .  . 
Williamson.  . 

Saline 

Williamson.  . 

Saline 

Perry 

Franklin.  .  .  . 
Clinton  .  .  .  . 

Saline 

Clinton  .  .  .  . 
Jefferson .  .  . 
Franklin.  .  .  . 
Williamson.  . 

Perry 

Perry 

Williamson.  . 
Williamson.  . 
Gibson  .  .  .  . 
Franklin.  .  .  . 
Washington . 

Saline 

Randolph.  .  . 
Franklin.  .  .  . 

Saline 

Saline 

Perry 

Franklin.  .  .  . 
Williamson.  . 

Perry 

Saline 

Jefferson.  .  . 


Illinois .  .  . 
Illinois .  .  . 
W.  Virg..  . 
Kentucky . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Kentucky . 
Illinois  .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Indiana  .  . 
Illinois .  .  . 
Indiana  .  . 
Illinois .  .  . 
W.  Virg..  . 
W.  Virg..  . 
Illinois .  .  . 
Illinois .  .  . 
Missouri  . 
Illinois .  .  . 
Illinois .  .  . 
Texas  .  .  . 
Illinois ... 
Indiana  .  . 
Illinois  .  .  . 
Kentucky . 
Illinois  .  .  . 
Illinois .  .  . 
N.  Mexico 
Illinois .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
W.  Virg..  . 
Tenn.  .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Indiana  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 
S.  Dakota 
Illinois  .  .  . 


April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
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William  Hoback 

Jack  E.  Hogg 

Michael  L  Hood 

Tommy  Hughes 

Phillip  D.  Hutchins  .  .  . 
Jesse  E.  Jeralds  .  .  .  . 
Rick  D.  Johnson  .  .  .  . 
Bobby  F.  Jones,  Jr.  .  . 

Bobby  Jordan,  Jr 

E.  Glenn  Kane 

Douglas  E.  Keen  .  .  .  . 

Steve  Kelley 

David  K.  Kent 

Gregory  D.  King 

John  Paul  King 

Gary  S.  Korbar 

Michael  K.  Kremer .  .  . 
John  D.  Lambert  .  .  .  . 
James  Lavender  .  .  .  . 
Loren  W.  Levault .  .  .  . 
Larry  Dean  Long  .  .  .  . 

Michael  A.  Long 

Joe  A.  McCoy 

James  B.  McLain .  .  .  . 

Rick  Lee  Mathis 

Donald  R.  Maxey .  .  .  . 
John  H.  Meadows  .  .  . 

Darryl  L  Melvin 

Mark  Miller 

Steven  L  Mitchell  .  .  . 
Philip  J.  Moreton  .  .  .  . 
Thomas  D.  Myers,  Jr.. 
William  D.  Nelson  .  .  . 
Steven  R.  Newton  .  .  . 

Noble  W.  Nixon 

Charles  A.  Novara  .  .  . 

Steve  E.  Odie 

Jimmy  W.  Painter.  .  .  . 
Eamie  H.  Perruquet .  . 

Jerry  R.  Perry 

Dominic  J.  Pesavento. 
Kent  C.  Pflasterer  .  .  . 
Samuel  G.  Polino.  .  .  . 
James  J.  Rensing  .  .  . 

Dennis  K.  Rich 

Ronald  L.  Rinella .  .  .  . 
Charles  L.  Robinson.  . 
Terry  L.  Rodgers  .  .  .  . 
Robert  J.  Roeber .  .  .  . 

John  P.  Rowe 

Randall  L  Rowland  .  . 
Ronald  D.  Royer  .  .  .  . 

Roy  A.  Russell 

Mark  S.  Sailly 

John  M.  Salina 

Donald  Schmeiderer.  . 
David  Seidenstricker  . 
James  E.  Simmons  .  . 

Daniel  P.  Sims 

Stephen  A.  Stoan.  .  .  . 
Michael  G.  Smith .  .  .  . 

John  M.  Smolak 

Roger  L.  Snow 

Donald  R.  Snyder  .  .  . 
Donald  W.  Snyder .  .  . 


Albers 

W.  Frankfort 

W.  Frankfort 

Morganfiekl,  KY .  .  . 

W.  Frankfort 

Johnston  City 

Chester 

Galatia 

Fairview  Hts 

Marissa 

Dawson  Sprgs.,  KY 

Freeburg 

Valier 

Harrisburg 

Norris  City 

DuQuoin 

DuQuoin 

Coulterville 

Herrin 

Mulkeytown 

Johnston  City 

Sfurgis,  KY 

EWorado 

W.  Frankfort 

Tamaroa 

Bluford 

Mt.  Vemon 

Centralia 

Benton 

Sparta 

Mt.  Vemon 

Ektorado 

Manitou,  KY 

W.  Frankfort 

Equality 

Benton 

W.  Frankfort 

McLeansboro 

Royalton 

Benton 

Carrier  Mills 

Freeburg 

Sparta 

New  Baden  

Johnston  City 

Marion 

Belleville 

Morganfield,  KY.  .  . 

New  Baden  

Bonnie 

Benton 

OTalkjn 

Harrisburg 

Thompsonville .  .  .  . 

Herrin 

Lenzburg 

Tamaroa 

Mt.  Vemon 

Trenton 

Galatin 

Royarton  

Mulkeytown 

Johnston  City 

Morganfield,  KY .  .  . 
W.  Frankfort 


Clinton  .  .  . 
Franklin.  .  . 
Franklin.  .  . 
Union  .... 
Franklin.  .  . 
Williamson. 
Randolph.  . 
Saline .... 
St.  Clair.  .  . 
Washington 

Hopkins.  .  . 
St.  Clair.  .  . 
Franklin.  .  . 
Saline .... 

White 

Perry 

Perry 

Randolph.  . 
Williamson. 
Franklin.  .  . 
Williamson. 
Union  .... 
Saline .... 
Franklin. .  . 

Perry 

Jefferson.  . 
Jefferson.  . 
Marion.  .  .  . 
Franklin.  .  . 
Randolph.  . 
Jefferson.  . 
Saline .... 
Hopkins.  .  . 
Franklin.  .  . 
Gallatin . .  . 
Franklin.  .  . 
Franklin.  .  . 
Hamilton  .  . 
Franklin.  .  . 
Franklin.  .  . 

Saline 

St.  Clair 

Randolph.  . 
St.  Clair.  .  . 
Williamson. 
Williamson. 

St.  Clair 

Union 

Clinton  ... 
Jefferson.  . 
Franklin.  .  . 
St.  Clair.  .  . 

Saline 

Franklin.  .  .  , 
Williamson.  . 
St.  Clair.  .  .  , 

Peny 

Jefferson.  .  . 
Clinton  .  .  .  . 

Saline 

Franklin.  .  .  . 
Franklin.  .  .  . 
Williamson.  . 

Union 

Franklin.  .  .  . 


Illinois 

Illinois 

Kentucky .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Missouri  .  .  . 

Canal  Zone, 

Pa 

Kentucky.  .  . 

Illinois 

Illinois 

Illinois 

W.  Virg 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kentucky.  .  . 
Indiana  .  .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Indiana  .  . . . 
England.  .  .  . 
Alabama  . . . 
Kentucky .  .  . 

Illinois 

Kentucky.  .  . 

Illinois 

Illinois 

Okia 

Illinois 

Illinois 

Illinois 

Illinois 

W.  Virg 

Illinois 

Illinois 

S.  Carolina  . 
Mk;higan .  .  . 
Kentucky.  .  . 
New  York  .  . 
Kentucky. .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois ..... 
Indiana  .... 

Illinois 

Illinois 

Kentucky.  .  . 
Indiana  . . . . 


April  25.  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25.  1983 

April  25,  1983 

April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26.  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26.  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26.  1983 
April  26,  1983 
April  26,  1963 
April  26.  1983 
April  26,  1983 
April  26.  1983 
April  26.  1983 
April  26.  1983 
April  26.  1983 
April  26,  1983 
April  26.  1983 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINER  —  1983  —  (Continued) 


County 


Date  of 
Examination 


Larry  Allen  Sparks 

Joseph  H.  Sparrow  .  .  .  . 

William  A.  Spiller 

Leonard  E.  Spotanski.  .  . 

William  J.  Sweat 

Douglas  W.  Tallman.  .  .  . 

Thomas  S.  Tanner 

Betty  Mae  Tennison .  .  .  . 

Charles  L  Thome 

Michael  G.  Thompson  .  . 
Ronald  K.  Thompson  .  .  . 

Terry  L.  Thompson 

Randy  Tindall 

Jeff  A.  Toennies 

Robert  E.  Turpin 

James  R.  Vanzandt .  .  .  . 
Gary  L.  Verschueren  .  .  . 

Robert  J.  Weir 

Fredrick  A.  Werner 

Donald  P.  Weston 

John  W.  Wielgus 

George  A.  Wiggins 

Harry  E.  Wilcox 

Michael  D.  Wiley 

Charles  L.  Williams  .... 
Edward  A.  Williams  .... 

Johnnie  R.  Wilson 

Darrell  Womble 

Gary  L  Worthen 

Thomas  G.  Broaddus .  .  . 

John  L.  Burke,  Jr 

Darlene  M.  Cooper 

Joseph  D.  Damery 

Robert  B.  Dennis 

Harold  L.  Edge 

Robert  W.  Furgeson.  .  .  . 

Bill  F.  Fyalka 

Charles  R.  Guidotti 

James  D.  Hafliger 

Edward  W.  Hainaut  .... 

Russell  K.  Harris 

Thomas  R.  Hetherington. 

John  W.  Heyen 

Ronald  K.  Hite 

Thomas  M.  Jones 

John  M.  Long  

Dale  L.  Molohon 

William  T.  OrlarxJi 

Ronald  W.  Perigen 

Robert  M.  Phillips 

Galyn  Ruyle 

Oliver  V.  Sexton 

Steve  F.  Shoemaker  .  .  . 

Ronnie  E.  Stabler 

Mark  A.  Swain 

Charles  E.  Toppings.  .  .  . 

Stobert  L  Abney 

Melissa  M.  Aholt 

Russell  Allen 

Neal  W.  Alms 

Kenneth  G.  AuW 

Kathleen  Baker 

George  R.  Barkley 

Gary  Belt 


Eldorado 

Carmi 

Elkville 

Scheller 

Shawneetown  .  . 

Pittsburg 

Herrin 

W.  Frankfort  .  .  . 
Creal  Springs.  .  . 

Breese 

Carrier  Mills.  .  .  . 
Shawneetown  .  . 

Valier 

Highland 

Princeton 

Vergennes 

W.  Frankfort  .  .  . 

Benton 

New  Athens.  .  .  . 
W.  Frankfort  .  .  . 

Belleville 

Benton 

Benton 

Marissa 

Valier 

Harrisburg 

Madisonville,  KY 

Hoyleton 

Gorham 

Cartinville 

Taylorville 

Cartinville 

Atwood 

Newman 

Pawnee 

Palmer 

Waggoner 

Kincaid 

Taylorville 

Livingston 

Williamsville.  .  .  . 

Gillespie 

Mt.  Olive 

Springfield 

Carlinville 

Coffeen 

Waggoner 

Springfield 

Highland 

W.  Terre  Haute, 

IN 

Nilwood 

Riverton 

Atwood 

Tuscola 

Coffeen 

Williamsville 

Harrisburg 

Okawville 

Dahlgren 

Coulterville  .... 
Pinckneyville  .  . . 

O'Falton 

W.  Frankfort  .  .  . 
Harrisburg 


Saline 

White 

Jackson.  . .  . 
Franklin.  .  .  . 
Gallatin  .... 
Williamson.  . 
Williamson.  . 
Franklin.  .  .  . 
Williamson.  . 
Clinton  .... 

Saline 

Gallatin 

Franklin.  .  .  . 
Madison  .  .  . 
Gibson  .... 
Jackson.  .  .  . 
Franklin.  .  .  . 
Franklin.  .  .  . 

St.  Clair 

Franklin.  .  .  . 

St.  Clair 

Franklin.  .  .  . 
Franklin.  .  .  . 

St.  Clair 

Franklin.  .  .  . 

Saline 

Hopkins.  .  .  . 
Washington . 
Jackson.  .  .  . 

Macoupin  .  . 
Christian  .  .  . 
Macoupin  .  . 
Douglas.  .  .  . 
Douglas.  .  .  . 
Sangamon.  . 
Christian  .  .  . 
Montgomery 
Christian  .  .  . 
Christian  .  .  . 
Madison  .  .  . 

Logan  

Macoupin  .  . 
Macoupin  .  . 
Sangamon.  . 
Macoupin  .  . 
Montgomery 
Macoupin  .  . 
Sangamon.  . 
Madison  .  . . 

Vigo 

Macoupin  . . 
Sangamon.  . 
Douglas.  .  .  . 
Douglas.  .  .  . 
Montgomery 
Sangamon.  . 

Saline 

Washington . 
Hamilton  .  .  . 

Perry 

Perry 

St.  Clair 

Franklin.  .  .  . 
Saline 


Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Wisconsin  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 

Iowa 

Illinois .  .  .  . 
Illinois .  .  .  . 
Indiana  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Texas  .  .  .  . 
Texas  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Kentucky.  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

W.  Virg..  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Utah 

Missouri  .  . 

Illinois  .  .  .  . 

New  York  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Indiana  .  .  . 

Illinois  .  .  .  . 

Marylarxj .  . 

Indiana  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

W.  Virg..  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 

Illinois  .  .  .  . 


April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 

Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 

Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 

Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINER  —  1983  —  (Continued) 


County 


Age 


Date  of 
Examination 


Robert  C.  Bennett  .  .  .  . 

John  A.  Berlin 

Mark  Blue 

Russell  E.  Borders .  .  .  . 

A.  Richard  Burgin 

Eullce  C.  Burnett 

M.  Kathleen  Bums .  .  .  . 

Randall  L.  Butler 

Roger  L.  Butts 

James  E.  Carter 

Jeffrey  S.  Wozek 

Scott  D.  Cavinder 

John  E.  Christopher .  .  . 
Gary  W.  Clendenin.  .  .  . 

Joe  R.  Coffey 

David  Conrad 

Paul  W.  Conway 

Benny  Crane 

James  R.  Cremeans  .  . 

John  B.  Deen 

Thomas  G.  Denton.  .  .  . 

Roger  A.  Eckert 

Richard  E.  Eisenhauer . 
Shelby  J.  Evanski  .  .  .  . 

Jesse  R.  Farmer 

Samuel  S.  Farmer .  .  .  . 
Dennis  R.  Gibbons.  .  .  . 

John  R.  Gossett 

Jessie  L.  Hammonds  .  . 

Robert  E.  Harden 

George  T.  Heisner .  .  .  . 
Wayne  R.  Hemmerich  . 

Danny  W.  Hogan 

Donald  L.  Jacques .  .  .  . 
Ricky  J.  Jankowski.  .  .  . 

John  R.  Jones 

I^ark  Kitchen 

Donnie  Knope 

Rolsert  A.  Kosco 

Bennett  D.  Kruper  .  .  .  . 

David  Lawrence 

James  W.  Lehde 

Phillip  W.  Lewis 

Linda  K^.  Lloyd 

Karen  S.  Lockhart  .  .  .  . 
John  M.  Lommock  .  .  .  . 

Larry  N.  Love 

John  R.  Lovin 

Douglas  E.  McMahan.  . 
Michael  McWilliams  .  .  . 

Lyndell  R.  Martin 

Michael  B.  Men-ett  .  .  .  . 
James  P.  Middleton  .  .  . 

Larry  Miller 

Kelly  R.  Minor 

John  D.  Mitchell,  Jr. .  .  . 

Jim  L.  Moreland 

Glenn  A.  Mudd 

John  O'Daniel 

Philip  Ott 

Mark  L.  Phemister .  .  .  . 

Richard  Porter 

Timothy  L.  Prather .  .  .  , 

Linda  Sue  Rains 

Daniel  H.  Reed 

Ellis  G.  Reynolds 

James  Rowley 

Trudy  L.  Roye 


Freeburg 

Shawneetown  . 

Carmi 

Harrisburg .  .  .  . 
Mt.  Verrwn  .  .  . 
Christopher . .  . 

Colp 

Galatia 

Eldorado 

Marion 

Mt.  Vemon  .  .  . 

Sesser  

Carlyle 

Johnston  City.  . 

Marion 

Crossville  .  .  .  . 
Harrisburg  .  .  .  . 
Shawneetown  . 
Hazleton,  IN  .  . 
Norris  City .  .  .  . 
Cartwndale  .  .  . 
New  Athens.  .  . 

DuQuoin 

Belleville 

Pittsburg 

O'Failon 

W.  Frankfort  .  . 

Benton 

Mulkeytown .  .  . 

Benton 

Pinckneyville  .  . 
Harrisburg  .  .  .  . 
W.  Frankfort  .  . 

Carmi 

Albers 

Harrisburg .  .  .  . 

Clay,  KY 

Swanwick  .  .  .  . 
W.  Frankfort  .  . 
Princeton,  IN  .  . 
W.  Frankfort  .  . 

Nashville 

Princeton,  IN  .  . 
Princeton,  IN  .  . 
Mascoutah.  .  .  . 
Mt.  Carmel  .  .  . 
New  Haven  .  .  . 
Belle  Rive  .  .  .  . 
Mt.  Vemon  .  .  . 

Herrin 

Harrisburg  .  .  .  . 
Carterville  .  .  .  . 

Nashville 

Thompsonville  . 
Mt.  Vemon  .  .  . 

Zeigler 

Harrisburg .  .  .  . 

Cahokia 

Mt.  Vemon,  IN . 

Benton 

Herrin 

Bluford 

Harrisburg .  .  .  . 
Johnston  City.  . 

Scheller 

Grayville 

Bonnie 

Valier 


St.  Clair.  .  .  . 
Gallatin  .  .  .  . 

White 

Saline 

Jefferson .  .  . 
Franklin. .  .  . 
Williamson.  . 

Saline 

Saline 

Williamson.  . 
Jefferson .  .  . 
Franklin.  .  .  . 
Clinton  .  .  .  . 
Williamson.  . 
Williamson.  . 

White 

Saline 

Gallatin  .  .  . . 

Pike 

White 

Jackson.  .  . . 

St.  Clair 

Perry 

St.  Clair 

Williamson.  . 

St.  Clair 

Franklin.  .  . . 
Franklin.  .  .  . 
Franklin.  .  .  . 
Franklin.  .  .  . 

Perry 

Saline 

Franklin.  .  .  . 

White 

Clinton  .  .  .  . 

Saline 

Webster  .  .  . 

Perry 

Franklin.  .  .  . 
Gibson  .  .  .  . 
Franklin.  .  .  . 
Washington . 
Gibson  .  .  .  . 
Gibson  .  .  .  . 
St.  Clair.  .  .  . 

Wabash 

Gallatin  .  .  .  . 
Jefferson.  .  . 
Jefferson.  .  . 
Williamson.  . 

Saline 

Williamson.  . 
Washington . 
Franklin.  .  .  . 
Jefferson .  .  . 
Franklin.  .  .  . 

Saline 

St.  Clair 

Posey  

Freinklin.  .  .  . 
Williamson.  . 
Jefferson.  .  . 

Saline 

Williamson.  . 
Jefferson .  .  . 

White 

Jefferson.  .  . 
Franklin.  .  .  . 


Penn 

Illinois .... 
Kentucky.  . 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Missouri  .  . 
Illinois  .... 
Kentucky.  . 
Illinois .... 

Florida 

W.  Virg..  .  . 
Illinois .... 

Ohio 

Illinois .... 
Illinois .... 
S.  Carolina 
Illinois.  .  .  . 
W.  Virg..  .  . 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 
Florida.  .  .  . 
W.  Virg..  .  . 
Illinois .... 
Indiana  .  .  . 

Penn 

Illinois .... 
Illinois .... 
Indiana  .  .  . 
Indiana  .  .  . 
Illinois .... 

Penn 

Kentucky.  . 
Illinois .... 
Illinois .... 
Illinois  .... 
Illinois .... 
Illinois  .... 
Illinois  .... 
Illinois .... 
Illinois  .... 
Illinois  .... 
Illinois  .... 
Illinois  .... 
Kentucky. . 
Illinois  .... 
Illinois .... 
Illinois .... 
Indiana  .  .  . 
Illinois .... 

Illinois 

Illinois  .... 
Kentucky.  . 
Illinois 


Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24.  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINER  —  1983  —  (Concluded) 


County 


Age 


Birthplace 


Date  of 
Examination 


No.  of 
certificate 


Alfred  E.  Rubenacker.  . 
Robert  G.  Sanders.  .  .  . 

Jerry  D.  Schell 

Melvin  E.  Schlegel .... 

David  M.  Shanks 

C.  Randall  Shively .... 
Charles  J.  Skorczewski 

Gary  Sloan 

William  W.  Smoot 

Ronald  N.  Somers .... 

Rex  A.  Soulsby 

Doyle  W.  Sparks 

James  M.  Starnes  .... 
Thomas  A.  Stephenson 

John  C.  Stevens 

Charles  Still 

John  T.  Strain 

John  W.  Tapp 

David  J.  Tate 

Frank  E.  Taylor 

David  Towie 

Curtis  W.  Vancil 

Nick  Varacalli 

Tracy  A.  Vaughn 

Thomas  J.  Vinyard .... 

James  L.  Weiss 

Joe  W.  Williams 

Nomian  T.  Williams  .  .  . 
Pamela  J.  Woolard.  .  .  . 


McLeansboro.  . 

Freeburg 

Pittsburg 

New  Baden . . . 
Poseyville,  IN.  . 
Wayne  City  .  .  . 

Nashville 

W.  Frankfort  .  . 
Carten/ille  .  .  .  . 

Ewing 

W.  Frankfort  .  . 
Mt.  Carmel  .  .  . 
Harrisburg .... 

Herrin 

Princeton,  IN  .  . 

Benton 

Bonnie 

Henderson,  KY 

Eldorado 

Cambria 

Johnston  City.  . 
Freeman  Spur . 

Herrin 

McLeansboro.  . 
Harrisburg .... 
Pocahontas .  .  . 

Marion 

Echols,  KY  .  .  . 
Benton 


Hamilton  .  .  . 

St.  Clair 

Williamson.  . 
Clinton  .  .  .  . 

Posey 

Wayne 

Washington . 
Franklin.  .  .  . 
Williamson.  . 
Franklin.  .  .  . 
Franklin.  .  .  . 

Wabash 

Saline 

Williamson.  . 
Gibson  .  .  .  . 
Franklin.  .  .  . 
Jefferson.  .  . 
Henderson.  . 

Saline 

Williamson.  . 
Williamson.  . 
Williamson.  . 
Williamson.  . 
Hamilton  .  .  . 

Saline 

Bond 

Williamson.  . 

Ohio 

Franklin. .  .  . 


Illinois 

Illinois 

Illinois 

Missouri 

Indiana 

Kentucky 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kentucky 

Illinois 


Indiana 

Illinois . 

Illinois  . 

Kentucky 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kentucky 

Illinois  .  . 


Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 


10,117 
10,118 
10,119 
10,120 
10,121 
10,122 
10,123 
10,124 
10,125 
10,126 
10,127 
10,128 
10,129 
10,130 
10,131 
10,132 
10,133 
10,134 
10,135 
10,136 
10,137 
10,138 
10,139 
10,140 
10,141 
10,142 
10,143 
10,144 
10,145 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
SURFACE  MINE  SUPERVISORS  —  ALL  CATEGORIES  —  1983 


County 


Age 


Birthplace 


Date  of 
Examination 


Ervin  A.  Anderson  .... 

Richard  Bamhart 

Edwin  E.  Bates 

Hobart  Beasley 

Emmette  Bums,  Jr.  .  .  . 

Larry  D.  Crislip 

Perley  J.  Davenport,  Jr. 

Charles  Downs 

Harold  Fitts 

William  E.  Flowers 

Mark  Gaubatz 

James  L.  Genet 

Kevin  Hampleman  .  . .  . 
Charles  L.  Hendricks  .  . 

Cordell  L.  Hill 

Marcus  O.  Miller 

Gary  E.  Milligan 

Lloyd  L  Mintz 

Ishman  F.  Moomian.  .  . 
Don  Robert  Mutch  .... 

Mtehael  M.  Myers 

William  P.  Orsbum.  .  .  . 

Gary  W.  Raines 

Paul  D.  Ramsey 

Bob  Rose  

David  B.  Rowe 

Gene  A.  Smout 

Dennis  Vuichard 

Jerry  L.  Weaver 

Jeff  Amold 

Pending 

Larry  D.  Carr 

Pending 

Richard  L.  Casalone.  .  . 

Rex  R.  Craft 

Marcia  R.  Ellis 

Pending 

Pending 

Wayne  R.  Hemmerich  . 

Eddy  R.  Howell 

Howard  Isaacs 

Greg  Lambert 

Marc  A.  Lauzon 

Marvin  Moore 

David  C.  Morris 

Jerry  D.  Patton 

Donald  S.  Pearson.  .  .  . 

Pending 

Davkl  J.  Schubert  .... 
Teny  E.  Skidmore  .  .  .  . 

Michael  J.  Smith 

DavW  K.  Stratton 

Bobby  J.  Whitehead.  .  . 
James  L.  Winders  .... 


Carbondale  .  . 
Vemiont  .... 
Goteonda.  .  .  . 
Carterville  .  .  . 

Harco 

Murphysboro . 
Lewistown .  .  . 

Marion 

Marion 

Macomb  .... 
New  Athens.  . 

Eldorado 

DuQuoin  .... 
Harrisburg .  .  . 
Carrier  Mills.  . 

Marion 

Marion 

Mulkeytown .  . 

Marion 

Cuba 

Murphysboro . 
Alto  Pass.  .  .  . 
Murphysboro . 
Harrisburg .  .  . 
Vermont  .... 
Murphysboro . 
Murphysboro . 
Coulterville  .  . 
Harco 

Carterville  . .  . 

Elizabethtown 

Belleville 

DeSoto 

Ava 

Harrisburg .  .  . 
Murphysboro . 
Pinckneyville  . 
Harrisburg .  .  . 
Tamaroa .... 
Mt.  Carmel  .  . 
Harrisburg .  .  . 
Shawneetown 
Belleville  .... 

Pinckneyville  . 

Chester 

Troy 

Murphysboro . 
Mt.  Carmel  . . 


Jackson.  .  .  . 

Fulton 

Pope 

Williamson.  . 

Saline 

Jackson. .  .  . 

Fulton 

Williamson.  . 
Williamson.  . 
McDonough . 

St.  Clair 

Saline 

Perry 

Saline 

Saline 

Williamson.  . 
Williamson.  . 
Franklin.  .  .  . 
Williamson.  . 

Fulton 

Jackson. . . . 

Union 

Jackson. . . . 

Saline 

Fulton 

Jackson.  . . . 
Jackson. . . . 
Washington . 
Saline 

Williamson.  . 

Hardin 

St.  Clair 

Jackson. . . . 
Jackson. . . . 

Saline 

Jackson.  .  .  . 

Peny 

Saline 

Peny 

Wabash 

Saline 

Gallatin  . . . . 
St.  Clair 

Perry 

Randolph.  . . 

St.  Clair 

Jackson. .  . . 

Wabash 

Hardin 


N.  Dakota  . 
Penn 

Illinois 

Ohio 

W.  Virg..  .  . 
Maine 

Illinois 

Kentucky .  . 
Indiana  . . . 
Illinois 

Illinois 

S.  Dakota  . 
Illinois 

Indiana  .  .  . 

Michigan  .  . 
Kentucky.. 
Wisconsin  . 
Mtohigan .  . 
Illinois 

Illinois 

Kentucky.. 
Kentucky. . 

Illinois 

Indiana  . . . 
Indiana  . . . 

Illinois .... 

Penn 

Kentucky.  . 
Illinois .... 

Indiana  . . 
Illinois .  .  . 
Illinois .  . . 
Illinois .  .  . 
Mk;hlgan . 
Illinois .  .  . 
Illinois .  .  . 
Illinois .  .  . 


Illinois . 
Ohio  .  . 
Calif. .  . 
Ohio  . . 
Indiana 
Illinois . 


June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 

Dec.  9,  1983 


Dec.  9,  1983 


Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 


Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 


Dec.  9.  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
Dec.  9,  1983 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR  SURFACE  MINE 
SUPERVISOR  —  OVERBURDEN  —  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 

Robert  E.  Arview 

James  J.  Chumey 

Donald  L.  Raisanen 

Thompsonville .... 

Cartwndale 

Murphysboro 

Hamilton 

Jackson 

Jackson 

39 
30 
31 

Illinois 

Illinois 

Illinois 

June  14,  1983 
June  14,  1983 
June  14,  1983 

47 
48 
49 

STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR  SURFACE  MINE 
SUPERVISOR  —  RECLAMATION  —  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
certificate 

Irvin  E.  Butler 

James  J.  Chumey 

W.  Frankfort 

Carbondale 

Benton 

Murphysboro 

Johnston  City 

Franklin 

Jackson 

Franklin 

Jackson 

Willismson.  .  .  . 

45 
30 
38 
31 
5.5 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 
June  14,  1983 

36 
37 
38 

Donald  L  Raisanen 

Troy  Stallings,  Jr 

Pending 

39 
40 

41 

42 

STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR  SURFACE  MINE 
SUPERVISOR  —  PIT  COAL  LOADING  —  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
certificate 

Robert  E.  Arview 

Thompsonville 

Hamilton 

39 

Illinois 

June  14,  1983 

50 

51 

STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR  SURFACE  MINE 
SUPERVISOR  —  DRILLING  &  SHOOTING  —  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
certificate 

Robert  E.  Arview 

Donald  L.  Raisanen 

Thompsonville .... 
Murphysboro 

Hamilton 

Jackson 

39 
31 

Illinois 

Illinois 

June  14,  1983 
June  14,  1983 

37 
38 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR  METAL  MINE 
ELECTRICAL  HOISTING  ENGINEER  —  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
certificate 

Elizabetfitown 

Hardin 

57 

Illinois 

July  7,  1983 

STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
STATE  MINE  INSPECTOR  (COAL)  —  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
certificate 

David  K.  Brown 

George  F.  Carter 

Elmer  R.  Bates 

Farmersville 

Kincaid 

Sesser 

Montgomery  .  . 
Cfiristian 

Franklin 

Randolph 

Franklin 

33 
37 

30 

31 
35 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

April  18,  1983 
April  18,  1983 

April  25,  1983 

Oct.  25,  1983 
Oct.  25,  1983 

591 
592 

593 

Robert  H.  Fox 

Coulterville 

W.  Frankfort 

590 
594 

STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
SHAFT  &  SLOPE  EXAMINER  —  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
certificate 

Philip  B.  Bertoni 

James  R  Benns 

Taylorville 

Benton 

Marion 

Carmi 

Marion 

Enfield 

Carmi 

Carmi 

Marion 

DuQuoin 

Christian 

Franklin 

33 

34 
23 
30 
35 
31 
23 
28 
30 

47 

Illinois 

Illinois 

April  18,  1983 

April  25,  1983 
April  25,  1983 
April  25,  1983 
Apnl  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 

Oct.  24,  1983 

171 
172 

Williamson.  . 

Penn 

173 

Kentucky . 
Minn 

174 

James  W  Halverson 

Williamson.  . 
White 

175 

Thomas  J  Harbour 

Michigan  . 
Tenn.  .  .  . 
Wyoming. 

Kentucky . 

176 

Ronnie  D.  Tharpe 

David  P.  Titus 

177 

White 

178 

Rafael  Valenzuela 

Thomas  E.  Holeman,  Jr..  . 

Williamson.  . 
Perry 

179 
180 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
SHAFT  &  SLOPE  SUPERVISOR  —  1983 


County 


Age 


Date  of 
Examination 


No.  of 
certificate 


Ronald  L.  Cfiateiain  .  . 
Kenneth  K.  Fletcfier .  . 
Albert  D.  Fredericks  .  . 
Jack  Gabbard,  Jr.  ... 

Mike  Gabbard 

Tim  P.  Garcia 

Richard  R.  Hawkins  .  . 
William  R.  Hobbs.  .  .  . 

Darrel  Hodge 

Lewis  W.  Isaacs 

Aaron  D.  Jackson  .  .  . 
James  C.  Kannegaard 

Daniel  F.  Kump 

Frank  A.  McCary  .... 

Juan  Q.  Rios 

Neil  D.  Simpson 

Billy  A.  South 

David  A.  Stovall 

Alfred  J.  Urioste 

Gary  L.  Young 

Stephen  R.  Feller.  .  .  . 
Charles  R.  Jones .... 
John  P.  K^itchell 


Carmi  .  .  .  . 
Marion.  .  .  . 
Marion.  .  .  . 
Carmi  .  .  .  . 
Carmi  .  .  .  . 
Marion.  .  .  . 
Carmi  .  .  .  . 
Golconda.  . 
Marion.  .  .  . 
Marion.  .  .  . 
Harrisburg . 
Eldorado .  . 
Marion.  .  .  . 
Marion.  .  .  . 
Marion.  .  .  . 
Carterville  . 
Galatia  .  .  . 
Marion.  .  .  . 
Galatia  .  .  . 
Marion.  .  . . 

Marion.  .  .  . 
Carmi  .  .  .  . 
Raleigh  .  .  . 


White  .  .  . 
Williamson 
Williamson 
White  .  .  . 
White  .  .  . 
Williamson 
White  .  .  . 


Williamson 
Williamson 
Saline  .  .  . 
Saline  .  .  . 
Williamson 
Williamson 
Williamson 
Williamson 
Saline  .  .  . 
Williamson 
Saline .  .  . 
Williamson 


Williamson 
White  .  .  . 
Saline  .  .  . 


Colorado 


Colorado 

Kentucky 

Kentucky 

N.  Mexico 

Neb.  . 

Illinois 

Illinois 

Illinois 

Illinois 

Idaho 

Michigan 

Colorado 

Colorado 

New  York 

Tenn.  .  .  . 

Texas  . 

Arizona 

Okla..  . 


Penn.  . 
Illinois . 
Illinois  . 


April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25, 
April  25, 
April  25, 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 
April  25,  1983 

Oct.  24,  1983 
Oct.  24,  1983 
Oct.  24,  1983 


1983 
1983 


173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 


189 
190 


193 
194 


STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR  MINE  RESCUE 
STATION  SUPERVISOR/ ASSISTANT—  1983 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
Examination 

No.  of 
certificate 

Jarret  E.  Rotramel 

Robert  L  Cockrum 

W.  Frankfort 

Sesser 

Franklin 

Franklin 

53 
49 

Illinois 

Illinois 

July  8,  1983 
Oct.  25,  1983 

no  # 
no  # 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
ELECTRICAL  HOISTING  ENGINEER  —  1983 


County 


Birthplace 


Date  of 
Examination 


Robert  Atchison 

Raymond  E.  Baratto.  . 

John  W.  Berry 

Gary  W.  Brown 

Garry  D.  Compton  .  .  . 

Phillip  E.  Cook 

Adrian  K.  Fritzche,  Jr.. 
Richie  G.  Galloway  .  . 
Richard  E.  Goans  .  .  . 
George  H.  Heidinger  . 
Jackie  R.  Holmes.  .  .  . 

John  L.  Holmes 

Daniel  Inabnit 

Jay  D.  Kincheloe  .... 

Gene  Klyaic 

Richard  Krietmeyer  .  . 
Sammie  J.  Latinovich . 
Philip  M.  McGuire  .  .  . 
Daniel  T.  Marron,  Sr.  . 

Dick  E.  Nixon 

Daniel  E.  Ochs 

Steven  A.  Phillips.  .  .  . 

Scott  Quinn 

Curt  Robinson 

William  A.  Seay,  Jr.  .  . 

Albert  Shannon 

Alan  R.  Shoemaker  .  . 

Robert  D.  Siefert 

Richard  M.  Sommer.  . 

Paul  K.  Stanton 

Daniel  L.  Wagoner.  .  . 
Dean  F.  Walters 

Jeffrey  W.  Adams  .  .  . 

Paul  L.  Barwick 

Kenneth  W.  Bozovich . 
Bruce  D.  Calvert  .  .  .  . 
Edgar  A.  De Laval.  .  .  . 
J.  Christopher  Draper. 

Dale  E.  Evrard 

Barry  L.  Forsythe .... 
Lester  T.  Grogan .... 

Robert  E.  Hamill 

Thomas  Joe  Hamilton 

Michael  W.  Heise 

Roger  D.  Isenhour .  .  . 
Stephen  L.  Johnson .  . 

Robert  Liken 

Michael  J.  Memering  . 

Ed  Meracle 

James  A.  Miles 

Larry  M.  Miller 

Dennis  L  Moak 

Dennis  H.  Naas 

Steven  R.  NewkirV  .  .  . 
Charles  Peppersack .  . 

Marvin  D.  Rash 

John  H.  Roberts 

William  F.  Roesch  .  .  . 

Mark  L.  Sapp 

Lynn  Schimke 

Terry  J.  Schmitt 

Ralph  Shockley,  Jr.  .  . 

Mike  Sirach 

Terry  D.  Tailey 

Mike  VanCleve 

Audrey  J.  Wolff 

James  R.  Yochum  .  .  . 


Oakland 

Clinton,  IN ...  . 

Hume 

Virden 

Morrisonville  .  . 
Georgetown.  .  . 

Auburn 

Tuscola 

Oakland 

Sparta 

Newman 

Newman 

Girard 

Lincoln 

Blanford,  IN .  .  . 

Brocton 

Blanford,  IN .  .  . 

Kansas  

Taylorville  .... 

Oakland 

Tuscola 

W.  Terre  Haute, 

IN 

Mt.  Pulaski  .  .  . 

Athens  

Niantic 

Brocton 

Tuscola 

Georgetown.  .  . 

Tuscola 

Coffeen 

Hume 

Carlinville  .... 

Shawneetown  . 

Herrin 

Whittington  .  .  . 

Marissa 

Mulkeytown .  .  . 
Wayne  City  .  .  . 

Grayville 

Bluford  

Christopher .  .  . 

Marissa 

Sullivan,  IN  .  .  . 
Murphysboro  .  . 
W.  Frankfort  .  . 
Carrier  Mills .  .  . 
Fairview  Hgts.  . 
Vincennes,  IN  . 
W.  Frankfort  .  . 

Raleigh 

Benton 

W.  Frankfort  .  . 
Shawneetown  . 
Mt.  Carmel  .  .  . 

Simpson 

Eldorado 

Benton 

Thompsonville . 

Ava 

Creal  Springs.  . 

Rklgway 

DuQuoin 

Harrisburg .... 

Carmi 

M[.  Verrwn,  IN . 
Pinckneyville  .  . 
Vincennes,  IN  . 


Coles 

Vermillion  .  . 

Edgar 

Macoupin  .  . 
Christian  .  .  . 
Vemnilion.  .  . 
Sangamon.  . 
Douglas.  .  .  . 

Coles 

Randolph.  .  . 
Douglas.  .  .  . 
Douglas.  .  .  . 
Macoupin  .  . 

Logan  

Vermillion  .  . 

Edgar 

Vermillion  .  . 

Edgar 

Christian  .  .  . 

Coles 

Douglas.  .  .  . 

Vigo 

Logan  

Menard  .  .  .  . 

Macon 

Edgar 

Douglas.  .  .  . 
Vermilion.  .  . 
Douglas.  .  .  . 
Montgomery 

Edgar 

Macoupin  .  . 

Gallatin  .  .  .  . 
Williamson.  . 
Franklin.  .  .  . 

St.  Clair 

Franklin.  .  .  . 
Wayne  . .  . . 
Edwards  .  .  . 
Jefferson.  .  . 
Franklin.  .  .  . 
Washington . 
Sullivan.  .  .  . 
Jackson.  .  .  . 
Franklin.  .  .  . 

Saline 

St.  Clair 

Knox 

Franklin.  .  .  . 

Saline 

Franklin.  .  .  . 
Franklin.  .  .  . 
Gallatin  .... 

Wabash 

Pope 

Saline 

Franklin.  .  .  . 
Franklin.  .  .  . 
Jackson.  .  .  . 
Williamson.  . 
Gallatin .... 

Perry 

Saline 

White 

Posey  

Perry 

Knox 


Illinois .... 
Indiana  .  .  . 
Illinois .... 
Illinois .... 
New  York  . 
Illinois  .... 
Illinois  .... 
Kentucky.  . 
Indiana  .  .  . 
Illinois .... 
Illinois .... 
Illinois .... 
Illinois .... 

Okia 

Indiana  .  .  . 
Illinois .... 
Indiana  .  .  . 
Indiana  .  .  . 
Indiana  .  .  . 
Illinois .... 
Illinois  .... 

Indiana  .  .  . 
Illinois  .... 
Indiana  .  .  . 
Illinois .... 

Ohio 

Indiana  .  .  . 
Illinois .... 

Florida 

Illinois  .... 
Illinois .... 
Illinois .... 

Illinois .... 
Illinois  .... 
Illinois  .... 
Illinois .... 
Illinois .... 
Illinois .... 
Indiana  .  .  . 
Illinois .... 
Illinois  .... 
Illinois  .... 
Indiana  . .  . 
Missouri  .  . 
Illinois  .... 
Illinois  .... 
Illinois .... 
Indiana  .  .  . 
Illinois .... 
S.  Carolina 
Kentucky.  . 
Illinois  .... 
Illinois .... 
Illinois  .... 

Penn 

Illinois  .... 
Illinois  .... 
Illinois .... 
Illinois .... 
S.  Dakota  . 
Illinois .... 
Illinois  .... 
Illinois .... 
Illirx>is .... 
Indiana  .  .  . 
Illinois .... 
Kentucky.  . 


April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
Apnl  19, 
April  19, 
April  19, 
April  19, 
April  19, 
April  19, 
April  19, 
April  19 
April  19, 
April  19 


1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 
1983 


April  19,  1983 
April  19,  1983 
April  19,  1983 

April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 
April  19,  1983 

April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26.  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
Apnl  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
April  26,  1983 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
ELECTRICAL  HOISTING  ENGINEER  —  1983  —  (Concluded) 


County 


Birthplace 


Date  of 
Examination 


Johnston  City.  .  . 

Petersburg 

Springfield 

Tovey  

Taylorville 

Sullivan,  IN  ...  . 

Carlinville 

Springfield 

Irving 

Villa  Grove  .... 
Covington,  IN.  .  . 

Elkhart 

Taylorville 

Pawnee 

Springfield 

Petersburg 

Mt.  Pulaski 

Oakw^ood 

Camargo 

Newman 

Oakwood 

Elkhart 

Valier 

Princeton,  IN  .  .  . 

Eldorado 

Carrier  Mills.  .  .  . 

Marion 

Oakland  City,  IN 
Shawneetown  .  . 

Herrin 

Pittsburg 

Marion 

Carmi 

Eldorado 

Carmi 

Venedy  

Christopher  .  .  .  . 

Carmi 

Galatia 

Elizabethtown  .  . 

Golconda 

Oakland  City,  IN 

Belle  Rive 

Marion 

Stonefort 

Francisco,  IN  .  .  . 

Carmi 

Coulterville  .  .  .  . 
W.  Frankfort  .  .  . 

Harrisburg 

Carrier  Mills.  .  .  . 
W.  Frankfort  .  .  . 
W.  Frankfort  .  .  , 
Mt.  Carmel  .  .  .  , 
Mt.  Vernon  .  .  .  , 
Mt.  Vernon  ... 
Francisco,  IN .  . 

Harrisburg 

Harrisburg .... 

Carmi 

Coulterville  .  .  . 

Benton 

Marion 

Sparta 

Coulterville  .  .  . 

Trenton 

Sesser  

Mt.  Carmel  .  .  . 

Chicago 


Williamson.  . 
Menard  .  .  .  . 
Sangamon.  . 
Christian  .  .  . 
Christian  .  .  . 
Sullivan.  .  .  . 
Macoupin  .  . 
Sangamon.  . 
Montgomery 
Douglas.  .  .  . 
Vermillion  .  . 

Logan  

Christian  .  .  . 
Sangamon.  . 
Sangamon.  . 
Menard  .  .  .  . 

Logan  

Vermilion.  .  . 
Douglas.  .  .  . 
Douglas.  .  .  . 
Vermilion.  .  . 
Logan  

Franklin.  .  .  . 
Gibson  .  .  .  . 

Saline 

Saline 

Williamson.  . 
Gibson  .  .  .  . 
Gallatin  .  .  .  . 
Williamson.  . 
Williamson.  . 
Willieimson.  , 

White 

Saline 

White 

Washington 
Franklin.  .  . 

White 

Saline  .... 
Hardin.  .  .  . 

Pope 

Gibson  .  .  . 
Jefferson.  . 
Williamson. 
Saline .... 
Gibson  .  .  . 

White 

Perry 

Franklin.  .  . 
Saline .... 
Saline  .... 
Franklin.  .  . 
Franklin.  .  . 
Wabash.  .  . 
Jefferson.  . 
Jefferson.  . 
Gibson  .  .  . 
Saline  .... 
Saline  .... 

White 

Randolph.  . 
Franklin.  .  . 
Williamson. 
Randolph.  . 
Randolph.  . 
Clinton  .  .  . 
Franklin.  .  . 
Wabash.  .  . 

Cook 


Illinois  .  .  .  . 
Illinois  .  .  .  . 
Colorado .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Indiana  .  .  . 
Illinois  .  ..  . 
Illinois .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois  .  .  .  . 
Illinois ... 
Missouri  . 
Illinois  ... 
Illinois  ... 
Indiana  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 

Illinois .  .  . 
Indiana  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Indiana  .  . 
Kentucky . 
Illinois .  .  . 
Illinois .  .  . 
Colorado . 
Kentucky . 
Illinois .  .  . 
Missouri  . 
Illinois  .  .  . 
Michigan  . 
Illinois  .  .  . 
Illinois  .  .  . 
Indiana  .  . 
Illinois  .  .  . 
Indiana  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Indiana  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Illinois  .  .  . 
Michigan  . 
Illinois  .  .  . 
Illinois  .  .  . 
W.  Virg..  . 
W.  Virg..  . 
Illinois .  .  . 
Illinois  .  .  . 
Illinois .  .  . 
Illinois  .  .  . 
Maryland . 

Illinois  .  .  . 


Oct.  20.  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 
Oct.  20,  1983 

Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25,  1983 
Oct.  25.  1983 
Oct.  25,  1983 
Oct.  25,  1983 
writ.  5/6/81 
pert.  4/26/83 
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Explosive  Division 
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DEPARTMENT  OF  MINES  &  MINERALS 

EXPLOSIVE  DIVISION 
EMPLOYEES 


Explosive  Inspector 


Explosive  Inspector 


Explosive  Inspector 


Clerk  Typist 


Lester  Glynn 
58  Second  Street 
LaSalle,  Illinois  61301 

Donald  Hafliger 

421  East  Esther  Street 

Taylorville,  Illinois  62568 

Paul  Davis 

1815  North  State  Street 

Eldorado,  Illinois  62930 

Bette  B.  Reynolds 
R.  R.  #2,  Box  355 
Benton,  Illinois  62812 
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GENERAL  DESCRIPTION 
EXPLOSIVES  DIVISION 

DEPARTMENT  OF  MINES  &  MINERALS 

Explosive  materials  are  essential  tools  in  our  modern  society. 
They  play  some  part-direct  or  indirect-in  practically  everything  that 
we  build,  make,  use  and  enjoy.  The  most  common  usage  in  Illinois  is 
incidental  to  mining,  quarrying,  road  building,  usage  on  farms  and 
similar  operations.  Without  them,  available  where  and  when  they 
are  needed,  individuals,  public  work  and  private  enterprises  would 
be  badly  hampered.  To  facilitate  and  safeguard  their  proper  man- 
ufacture, transportation,  use  and  sale  is  in  the  best  interest  of  each 
community  and  the  state. 

The  Department,  in  July  1971,  established  the  Explosive  Division 
as  a  result  of  the  State  Legislature  passing  Senate  Bill  #44,  known 
as  the  Explosives  Licensing  Act.  Such  Act  supplemented  an  Act 
which  had  been  administrated  by  the  Department  since  July  12, 
1939  dealing  with  the  manufacture,  possession,  storage,  transporta- 
tion, use,  sale  and  gift  of  explosives.  Headquarters  for  the  section 
was  established  at  the  Mine  Rescue  Station  and  Analytical  Labora- 
tory Building  located  at  503  East  Main  Street,  Benton,  Illinois. 

Licensing  provisions  of  the  original  explosives  act  dealt  primarily 
with  explosive  storage  magazines.  To  provide  a  more  comprehensive 
explosive  law  the  provisions  of  the  1971  act  dealt  with  licensing  of 
individuals  who  wish  to  use  or  possess  explosives.  The  statutes  call 
for  applicant  interview,  examination,  etc.  There  were  892  -  1983 
Certificates  issued  for  explosives  storage  and  712  explosive  licenses 
issued  to  individuals  in  1983. 

Three  explosive  inspectors  constitute  the  division  field  personnel. 
In  addition  to  those  inspections  performed  in  conjunction  with  the 
licensing  procedure  described  above  inspections  are  made  at  the 
following  places  to  insure  compliance  with  the  law;  all  explosive 
dealers,  all  explosive  manufactures,  manufacturing  plants  and 
many  explosive  users. 

Many  varied  services,  investigations  and  inspections  are  per- 
formed in  conjunction  with  enforcement  of  the  law.  During  the 
course  of  a  year  inspectors  perform  about  1700  inspections  and  initi- 
ate between  100  and  300  corrections.  Although  the  section  does  not 
maintain  a  staff  to  accumulate  statistical  data  on  explosives  such 
information  is  available  from  the  office  of  the  Federal  Bureau  of 
Investigation  and  the  Bureau  of  Alcohol,  Tobacco  and  Firearms. 
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EXPLOSIVES  LICENSES  ISSUED  —  1983 


Name  of  Applicant 


Applicant's  Address 


County 


Daniel  D.  Graff 

Vernon  E.  Scrivner.  .  . 
Heman  J.  Ziegele  .  .  . 
James  R.  Kasbohm  .  . 

Earl  D.  Smith,  Jr 

Josiah  W.  Cattron  .  .  . 
Dale  A.  Patterson.  .  .  . 

Paul  K.  Steele 

John  L.  Donovan  .... 
George  P.  Drumm  .  .  . 
Clarence  E.  Pruett .  .  . 
William  Campbell .... 
Clarence  Wagner.  .  .  . 
Leonard  F.  Clark  .... 

Anton  Rupe 

Roy  Ehnle 

Dwight  Shoemaker.  .  . 

Robert  Snyder 

Delbert  Bergman  .... 

Richard  Munson 

Harold  Graff 

William  Ebert 

Keith  Porch 

Cecil  Newman 

Marvin  Sarginson .... 
Maurice  Beckman  .  .  . 

Lloyd  Fraase 

Harry  Allen 

Robert  Orick 

George  Collins 

Norman  Penoyer .... 

Donald  Atkinson 

Alfred  Boaz 

Robert  Gnaedinger,  Jr. 
Jimmie  Maynard  .... 

Robert  Guth 

Homer  Briney 

James  Boyd 

David  Fry 

Lawrence  Meeker  ... 

Donald  Crosby 

Raymond  Hafley 

Gary  Kaney 

Carl  Schoenhard,  Jr.  . 

Clyde  Ishmael 

Lyie  McGinnis 

Anson  A.  Bahms 

Rodger  Sears 

James  Hoyle 

John  Schue 

Clarence  Wenger 

Harry  Bower,  Jr 

Philip  Reed 

Carl  Williams 

Wayne  Breedtove 

Fred  Matthesius 

John  Lane 

Malcon  Ball 

George  Heklinger 

Richard  Hilby 

Michael  Larson 

Robert  Shamp 

Eugene  Starcevich.  .  .  . 
John  Tumer 


Route  #1,  Box  213,  Ava,  IL 

Route  #3,  Mt.  Vernon,  IL  62864 

220  Westshore  Dr.,  Morion,  IL  61550 

36  Park  Street,  Savanna,  IL  61074 

R.R.  #1,  Box  163,  Sheridan,  WY  82801 

Box  57,  Fairview,  IL  61432 

R.R.  #1,  Dawson,  IL  62520 

Box  106,  Willisville,  IL  62997 

Box  322,  Danvers,  IL  61732 

R.R.  #2,  Box  108,  Effingham,  IL  62401 

R.R.  #2,  Washbum,  IL  61570 

Route  #2,  Box  1 1 ,  Staunton,  IL  62088 

Route  #1,  Kempton,  IL  60946 

Route  #2,  Havana,  IL  62644 

Rutland,  IL  61358 

Route  #3,  Wyoming,  IL  61491 

607  Williamson  Street,  Mahomet,  IL  61853  ..  . 
8507  W.  Dickerson  Cemetery  Rd.,  Dunlap,  IL  . 

R.R.  #1,  Box  48,  Burnside,  IL  62318 

Route  #1,  Hanna  City,  IL  61536 

R.R.  #1,  Minier,  IL  61759 

904  Peoria  Street,  Washington,  IL  61571 

R.R.  #1,  Box  40-A,  Armington,  IL  61721 

651  Willard,  Kewanee,  IL  61443 

R.R.  #1,  Chesterfield,  IL  62630 

Box  134,  Fillmore,  IL  62032 

Route  #1 ,  New  Berlin,  IL  62670 

Allerton,  IL  61810 

R.R.  #1,  Thebes,  IL  62990 

R.R.  #3,  Champaign,  IL  61820 

791  Best  Street,  Marseilles,  IL  61341 

R.R.  #4,  Geneseo,  IL  61253 

620  Overton  Street,  Marseilles,  IL  61341 

1387  Lincoln  Avenue,  Highland  Park,  IL  60035 

R.R.  #1,  Viola,  IL  61486 

106  N.  Main  Street,  Flanagan,  IL  61746 

R.R.  #2,  Box  237,  Rushville,  IL  62681 

R.R.  #1,  Rushville,  IL  62681   

R.R.  #1,  Box  14-D,  Mt.  Sterling,  IL  62353 

Star  Route  #4,  Warsaw,  IL  62379 

501  Mosier,  Pleasant  Hill,  IL  62366 

Hennepin,  IL  61327 

R.R.  #1,  Baileyville,  IL  61007 

205  Blackhawk  Drive,  Galena,  IL  61036 

R.R.  #1 ,  Oakford,  IL  62673 

1816  Margaret  Lane,  DeKalb,  IL  60115 

Route  #1,  Effingham,  IL  62401 

R.R.  #1,  Atlanta,  IL  61723 

R.R.  #1,  Rio,  IL  61472 

Route  #5,  Box  39,  Lockport,  IL  60441 

R.R.  #2,  Roanoke,  IL  61561 

R.R.  #2,  Lanark,  IL  60046 

416  South  Madison,  Carthage,  IL  62321 

510  -  14th  Avenue,  Sterling,  IL  61081 

R.R.  #2,  Pekin,  IL  61554 

3200  N.  Richmond  Road,  McHenry,'lL  60050  .  . 

R.R.  #2,  Toulon,  IL  61483 

4N547  Griffin  Lane,  St.  Charles,  IL  60174 

706  S.  First  Street,  Gillespie,  IL  62033 

R.R.  #1,  East  Dubuque,  IL  61025 

RFD,  Ellen  Oak,  Genoa,  IL  60135 

320  Adams  Street,  Savanna,  IL  61074 

R.R.  #2,  Box  661/2,  Pekin,  IL  61554 

232  Hickory  Street,  Galena.  IL  61036 


Jackson.  .  .  . 
Jefferson .  .  . 
Tazewell .  .  . 

Carroll 

Sheridan .  .  . 

Fulton 

Sangamon.  . 

Perry 

McLean.  . . . 
EffinghEim  .  . 
Marshall  .  .  . 
Macoupin  .  . 
Livingston  .  . 

Fulton 

LaSalle 

Stark 

Champaign  . 

Peoria 

Hancock  .  .  . 

Peoria 

Tazewell .  .  . 
Tazewell .  .  . 
Tazewell . . . 

Henry 

Macoupin  .  . 
Montgomery 
Sangamon.  . 
Vermilion.  .  . 
Alexander  .  . 
Champaign  . 
LaSalle  .... 

Henry 

LaSalle 

Uake 

Mercer  .... 
Livingston  .  . 
Schuyler  .  .  . 
Schuyler  .  .  . 

Brown 

Hancock  .  .  . 

Pike 

Putnam .... 
Stephenson . 
Jo  Daviess  . 
Menard .... 

DeKalb 

Effingham  .  . 
McLean. .  . . 

Knox 

Will 

Woodford  .  . 

Carroll 

Hancock  .  .  . 
Whiteside  .  . 
Tazewell .  .  . 
McHenry .  .  . 

Stark 

Kane 

Macoupin  .  . 
Jo  Daviess  . 

DeKalb 

Can-oil 

Tazewell ... 
Jo  Daviess  . 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Continued) 


Name  of  Applicant 


Applicant's  Address 


County 


Expiration 
Date 


Harold  E.  Wright  .  .  . 

John  Prillman 

Byford  Stewart 

Cloyd  Camplin 

Rotsen  Cowan 

Harold  Diveley 

Joe  Smith 

Jerry  Reiman 

James  Aulabaugh  .  . 

Clyde  Colyer 

Barney  Jones 

Paul  Heigold 

William  Ramey 

Eugene  Shallabarger 

Delmar  Miller 

Eugene  Mahoney.  .  .  . 

Elvin  Quinn 

Richard  Swaney 

Rot)ert  Gunther 

William  Knowles 

John  Lisk 

Lloyd  Price 

Danny  Crain 

Russell  Westerfield  .  . 
Stephen  Gregory  .  .  .  . 

Rex  Mynatt 

Robert  Stone 

Milton  Sobie 

Lawrence  Sauerhage . 
Roger  McCreacken  .  . 

William  McPeak 

Louis  Mund 

Richard  Rieger 

Luther  Cullor 

Orlyn  Lentman 

Glen  Rorison 

Bruce  Titsch 

Charles  Hayden 

Harry  Paul 

Douglas  Bates 

Martin  Furlane 

James  Samoska  .  .  .  . 

James  McElvain 

Robert  Stone 

Raymond  Beckings  .  . 

Harold  Roach 

Maynard  Kehl 

James  Hunt 

James  Jones 

Frank  Golden 

Jack  Dunlap 

John  Garland 

Roger  Livsey 

Earl  Wenzel 

Franklin  Porter 

Harold  West,  Sr 

Harold  Menge 

Steven  Miller 

Ronald  Miller 

William  Simpson  .  .  .  . 

Willard  Shanklin 

William  Lansew 

John  Coughlin 

Cyrus  Keech 


1205  Grandview,  Jacksonville,  IL  62651 

R.R.  #2,  Potomac,  IL  61865 

R.R.  #4,  McLeansboro,  IL  62959 

122  -  15th  Avenue,  Ottawa,  IL  61350 

413  -  7th  Street,  Lacon,  IL  61540 

802  West  Vine,  Taylorville,  IL  62568 

R.R.  #3,  Box  133,  Sumner,  IL  62466 

R.R.  #4,  Murphysboro,  IL  62966 

South  Main,  Hettick,  IL  62649 

Thebes,  IL  62990 

R.R.  #1,  Brighton,  IL  62012 

1731-C  Valley  Road,  Champaign,  IL  61820.  ..  . 

Route  #14,  West,  Carmi,  IL  62821 

234  Elm  Street,  Frankfort,  IL  60423 

929  Fackney  Street,  Carmi,  IL  62821 

1411  Glendale  Avenue,  Pekin,  IL  61554 

1517  E.  Elm  Street,  Streator,  IL  61364 

17W  060  Woodland  Ave.,  Bensenville,  IL  60106 

Camp  Point,  IL  62320 

1007  Cole  Place,  Chester,  IL  62233 

215  South  Main,  Elizabeth,  IL  61028 

304  Orange  Street,  Elizabeth,  IL  61028 

R.R.  #1,  Johnston  City,  IL  61951 

Route  #2,  Lewistown,  IL  61542 

529  North  Cherry,  Galesburg,  IL  61401 

R.R.  #1,  Carman,  IL  61425 

Box  127,  Rosiclare,  IL  62982 

800  W.  Lincoln  Lane,  Des  Plaines,  IL  60016  .  .  . 

Box  21 ,  New  Memphis,  IL  62266 

Route  #2,  Lewistown,  IL  61542 

Route  #4,  Louistown,  IL  62858 

R.R.  #1,  East  Carondelet,  IL  62240 

R.R.  #1,  Forrest,  IL  61741 

RFD  #1,  Box  214,  Forreston,  IL  61030 

518  E.  Van  Buren,  Ottawa,  IL  61350 

405  E.  Lake  Shore  Drive,  Barrington,  IL  60010  . 

Route  #1,  Quincy,  IL  62301 

R.R.  #4,  Box  176,  Evansville,  IN  47700 

2849  N.  25th  Street,  Decatur,  IL  62521 

Route  #2,  Box  56,  Golconda,  IL  62938 

51 5  N.  Raynor  Avenue,  Joliet,  IL  60435 

5155  W.  80th  Place,  Burbank,  IL  60459 

709  Fremont  Avenue,  Morris,  IL  60405 

Box  127,  Rosiclare,  IL  62982 

1 742  Rampart,  Cape  Girardeau,  MO  63701 

Route  #2,  Makanda,  IL  62958 

Mt.  Carroll,  IL  61053 

803  S.  Center  Street,  Bensenville,  IL  60106 

R.R.  #4,  Box  413,  South  Market,  Marion,  IL  6295 

Route  #1,  Herod,  IL  62847 

Route  #1,  Bridgeport,  IL  62417 

130  W.  Sixth  Street,  Springfield,  IL  61362 

3634  Willetta  Drive,  Roanoke,  VA  24018 

R.R.  #1,  Carmi,  IL  62821 

11150  N.  Main  Road,  Rockton,  IL61072 

13920  W.  17th  Place,  Lockport,  IL  60441 

1210  Menge  Road,  Marengo,  IL  60152 

R.R.  #1,  Chana,  IL  61015 

R.R.  #1,  Chana.  IL  61015 

R.R.  #1,  USalle,  IL  61301 

R.R.  #1,  Eureka,  IL  61530 

R.R.  #1,  Greenfield,  IL  62295 

R.R.  #2,  Chandlerville,  IL  62627 

R.R.  #1,  White  Hall,  IL  60292 


Morgan  .  .  . 
Vermilion.  . 
Hamilton  .  . 
LaSalle  .  .  . 
Marshall  .  . 
Christian  .  . 
Lawrence  . 
Jackson.  .  . 
Macoupin  . 
Alexander  . 
Macoupin  . 
Champaign 

White 

Will 

White 

Tazewell .  . 
LaSalle  .  .  . 
DuPage.  .  . 
Adams  .  .  . 
Randolph.  . 
Jo  Daviess 
Jo  Daviess 
Williamson. 
Fulton  .  .  .  . 

Knox 

Henderson. 
Hardin.  .  .  . 

Cook 

Clinton  .  .  . 
Fulton  .  .  .  . 

Clay 

St.  Clair.  .  . 
Livingston  . 

Ogle 

LaSalle  .  .  . 

Lake 

Adams  .  .  . 

Macon.  .  .  . 

Pope 

Will 

Cook 

Grundy  .  .  . 
Hardin.  .  .  . 

Union  .  .  .  . 
Carroll.  .  .  . 
DuPage.  .  . 
Williamson. 
Hardin.  .  .  . 
Lawrence  . 
Sangamon. 

White 

Winnebago 

Will 

McHenry  .  . 

Ogle 

Ogle 

LaSa 

Woo< 

Greene 

Mason. 

Greene 


7-25-84 

8-9-84 

8-10-84 

8-22-84 

8-22-84 

8-22-84 

8-22-84 

8-22-84 

8-22-84 

9-8-84 

9-8-84 

9-8-84 

9-8-84 

9-8-84 

9-19-84 

10-17-84 

11-20-84 

11-20-84 

12-22-84 

1-12-84 

1-31-84 

1-31-84 

2-14-84 

2-21-84 

2-21-84 

2-21-84 

3-23-84 

3-26-84 

3-30-84 

4-17-84 

4-18-84 

5-21-84 

6-19-84 

6-19-84 

6-19-84 

6-19-84 

7-13-84 

7-26-84 

7-26-84 

7-26-84 

8-15-84 

8-15-84 

8-15-84 

3-23-84 

8-15-84 

9-21-84 

10-21-84 

10-12-84/85 

10-12-84 

11-27-84 

1-8-84 

1-6-84 

1-18-84 

3-5-84 

3-8-84 

3-19-84 

3-19-84 

3-19-84 

3-19-84 

3-26-84 

4-24-84 

5-8-84 

5-28-84 

6-3-84 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Continued) 


Name  of  Applicant 


Applicant's  Address 


County 


Expiration 
Date 


Leonard  King 

Walter  Boughton  .  .  . 
Donald  Ckillister .... 
C.  Edward  Hoos  .  .  . 

Hugh  Cass 

Donald  Cain 

Bumell  Bumavold.  .  . 
Erich  VonThum  .... 

Paul  Dollins 

Jerome  Campbell.  .  . 
Ronald  Johnson.  .  .  . 

Jack  Vaughn 

William  Christison  .  . 
Donald  Matthews.  .  . 

Keith  Stoeger 

Robert  Anderson  .  .  . 
John  Higginbotham  . 
Theodore  Keil,  Jr.  .  . 

Donald  Logan 

James  Fromm 

Richard  Curtin 

Robert  Hayes 

James  Heissinger  .  . 

Robert  Keyes 

Jack  Fouike 

PaulHiber 

Samuel  Buck,  Jr. .  .  . 

Emery  Smith 

Melvin  May 

Joseph  P.  Hanes .  .  . 
Ban-  McReynolds .  .  . 
John  Tomlinson .... 

Walter  Winget  II 

Lorin  Graff 

Avery  Sneed 

John  Terselic 

Howard  Sidenstick .  . 
Donald  Dergantz  .  .  . 

Ben  Peters 

Ftoyd  Lee 

Harvey  Cash 

Paul  Gossage 

Joseph  Weghorst.  .  . 

Ron  Hendry 

Mrchael  Smith 

Steve  Bergstrom  .  .  . 
William  Howard  .... 
Robert  Hardesty.  .  .  . 

George  Shimp 

Jerome  T.  McLean .  . 

John  Kenny 

Jerald  MeCaskey .  .  . 
John  Considine  .... 
Jerry  Thompson.  .  .  . 

Lemuel  Tripp 

Frank  Conci 

Donald  McCellan  .  .  . 
James  Breckon  .... 
James  Ward,  Jr.  ... 

Audie  Wall 

Charles  Tommasson 
Joseph  Fleischli .... 

Martin  Avenatti 

C.  Phillip  Schuessler 

Harold  Markos 

Robert  Brownfield  .  . 


R.R.  #1,  Oglesby,  IL  61348 

R.R.  #2,  Plainfield,  IL  60544 

R.R.  #2,  Galva,  IL  61434 

Route  #3,  Pittsfield,  IL  62363 

R.R.  #2,  Ohio,  IL  61349 

R.R.  #1,  Wapella,  IL  61777 

232  E.  5th  Street,  Milan,  IL  61264 

3919  -  32nd  Avenue,  Moline,  IL  61265 

805  Harmon  Drive,  Urbana,  IL  61801 

Box  38,  Milton,  IL  62352 

R.R.  #3,  Lot  #107,  Murphysboro,  IL  62966 

R.R.  #3,  Obksng,  IL  62449 

Route  #1 ,  Pittsfield,  IL  62363 

331  E.  Liberty  Street,  Walnut,  IL  61376 

1704  Linden  Street,  Des  Plaines,  IL  60018 

2917  Dale  Avenue,  Granite  City,  IL  62040 

R.R.  #1 ,  Oakford,  IL  62673 

Box  57,  DuBoise,  IL  62831 

Box  13,  Tennessee,  IL  62374 

R.R.  #2,  Omaha,  IL  62874 

1820  Richview  Road,  Mt.  Vemon,  IL  62864 

405  W.  Buttemut,  Elmwood,  IL  61529 

R.R.  #2,  Rochester,  IL  62563 

R.R.  #1 ,  New  Berlin,  IL  62670 

South  Jackson  Street.  Brimfield,  IL  61517 

209  Glenaire  a.,  Peoria,  IL  61614 

Box  240,  R.R.  #2,  Washburn,  IL  61570 

R.R.  #1,  Box  34,  Kilboume,  IL  62655 

R.R.  #1,  Easton,  IL  62633 

Kinderhook,  IL  62345 

138  Holiday  Drive,  Ouincy,  IL  62301 

453  W.  Jefferson,  Rushville,  IL  62681 

135  W.  Forrest  Hill,  Peoria,  IL  61603 

R.R.  #4,  Box  243,  Murphysboro,  IL  62966 

Box  29,  Rosiclare,  IL  62982 

R.R.  #1,  Oglesby,  IL  61348 

17715  Stonebridge  Drive,  Hazel  Crest,  IL  60417  . 

1588  Notre  Dame,  Crete,  IL  60417 

Route  #3,  Box  166,  Litchfield,  IL  62056 

Penz  Drive,  Oakwood,  IL  61858 

R.R.  #1,  Clay  City,  IL  62824 

R.R.  #2,  Astoria,  IL  61501 

411  Fairlane,  Pekin,  IL  61554 

R.R.  #1,  Brocton,  IL  61917 

904  N.  Main,  Apt.  #9,  Rockford,  IL  61103 

710  3rd  Street,  Moline,  IL  61265 

600  Boylston  Street,  Loves  Park,  IL  61111 

Route  #1,  Oregon,  IL  61061 

Sparland,  IL  61565 

8123  Parkside,  Morton  Grove,  IL  60053 

Box  17,  Troy  Grove,  IL  61372 

R.R.  #2,  Springfield.  IL  62707 

411  N.  Ellsworth  Avenue,  Villa  Park,  IL  60181  ..  . 

1750  Kaneville  Road,  Geneva,  IL  60134 

Box  235,  Mendon,  IL  62351 

R.R.,  Box  M,  Gokxinda,  IL  62938 

R.R.  #1,  Cerro  Gordo.  IL  61818 

R.R.  #1,  Box  157,  Salina,  KS  67401 

523  N.  Orchard  Street,  Pittsfield,  IL  62363 

R.R.  #1,  West  Frankfort,  IL  62956 

206  S.  Board  Street,  Lacon,  IL  61540 

1111  N.  Lincoln  Avenue,  Springfield,  IL  62702.  .  . 

R.R.  #2,  Chrisman,  IL  61924 

1009  Cherokee  Drive,  Darien,  IL  60559 

1720  N.  Jackson  Street,  Litchfield,  IL  62056 

2605  Interlacken,  Springfield,  IL  62764 


LaSalle  .  .  . 

Will 

Knox 

Pike 

Lee 

DeWitt 

Rock  Island 
Rock  Island 
Champaign 

Pike 

Jackson.  .  . 
Crawford .  . 

Pike 

Bureau  .  .  . 

Cook 

Madison  .  . 
Menard  .  .  . 
Washington 
McDonough 
Gallatin . . . 
Jefferson.  . 
Peoria.  .  .  . 
Sangamon. 
Sangamon. 
Peoria.  .  .  . 
Peoria.  .  .  . 
Marshall  .  . 

Mason 

Mason 

Pike 

Adams  ... 
Schuyler .  . 
Peoria .... 
Jackson. . . 

Hardin 

USalle  ... 

Cook 

Will 

Montgomery 
Vermilion.  .  , 

Clay 

Fulton 

Tazewell .  . 

Edgar 

Winnebago 
Rock  Island . 
Macoupin  . . 

Ogle 

Marshall  .  .  . 

Cook 

USalle  .  .  .  . 
Sangamon.  . 
DuPage.  .  .  . 

Kane 

Adams  . . . . 

Pope 

Piatt 

Pike 

Franklin.  .  .  . 
Marshall  .  .  . 
Sangamon.  . 

Edgar 

DuPage.  .  .  . 


Sangamon. 


6-3-84 

6-3-84 

6-3-84 

6-12-84 

6-20-84 

6-21-84 

7-2-84 

7-2-84 

8-7-84 

8-14-84 

8-20-84 

9-1-84 

9-4-84 

9-26-84 

10-8-84 

11-21-84 

1-1-84 

2-11-84 

2-13-84 

2-20-84 

3-7-84 

4-8-84 

4-11-84 

4-11-84 

4-25-84 

4-25-84 

5-5-84 

5-5-84 

5-13-84 

5-22-84 

6-3-84 

6-11-84 

6-13-84 

6-23-84 

6-23-84 

6-23-84 

7-7-84 

7-7-84 

7-7-84 

7-14-84 

7-16-84 

7-23-84 

7-28-84 

9-8-84 

10-6-84/85 

10-17-84 

11-7-84 

11-13-84 

2-9-84 

1-1-84 

1-27-84 

2-27-84 

2-17-84 

3-3-84 

3-16-84 

3-26-84 

4-1-84 

4-5-84 

4-12-84 

4-14-84 

4-26-84 

5-11-84 

5-25-84 

6-7-84 

6-17-84 

6-17-84 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Continued) 


Name  of  Applicant 


James  Shaw 

Paul  Sauget 

John  Rusnak  

Bryant  Rusnak 

Jack  Alexander 

Robert  Sickman 

Gilbert  Barnes 

Kent  Brunenn 

Alex  Simoncelli 

Carlyle  Johnson 

John  Kenny,  Jr 

Kenneth  Wyman 

Michael  Mitchell 

Gary  Lingle 

Kenneth  Smith 

Bemard  Bree 

Chester  Morris 

William  Guetersolh 

David  Wenzel 

Wesley  Hilst 

Emmett  Harrison 

Henry  Buesinger 

Mary  McCoy 

James  McCoy 

Billy  Genaust 

Paul  Hendrickson 

Bruce  Bean 

Roger  Hoover 

Glen  C.  Hardin 

George  Kelemink;  .  .  .  . 

Daniel  Stewart 

Kenneth  Dumas 

Kevin  Cole 

Luke  Carter 

Robert  Crumly  II 

Robert  Sheldon 

Robert  Fox  

Franklin  Zurliene 

Dennis  Irvin 

Kenneth  Ranson 

Careron  Walker,  Jr.  .  .  . 

Leonard  Petrie 

EdLeder 

Robert  Scherf 

Joseph  Clift 

Ernie  Barber 

Thomas  Douglas 

Michael  Lugge 

Richard  Gmelich 

HaroW  Hamilton 

Calvin  Konya 

Ronald  Stuber 

William  VadeBonCoeur. 

Glenn  Williams 

Terry  Graham 

Gregory  McCaslin  .... 

David  Menssen 

Francis  Schauble 

DonaW  Wenzel 

Paul  Davis 

Daniel  Wenzel 

Randy  Drury 

James  Kenny 

John  Ralson 

Lee  Franklin 

Glenn  Post 


Applicant's  Address 


1 160  Marion,  Warsaw,  IL  62379 

2700  Monsanto  Avenue,  Sauget,  IL  62206 

1644  University  Avenue,  South  Holland,  IL  60473  . 

1538  Heather  Hill  Cr.,  Flossmoor,  IL  60422 

321  East  Avenue,  Louisiana,  MO  63353 

1941  Champlain  Street,  Ottawa,  IL  61350 

R.R.  #3,  Carlyle,  IL  62231 

188  Williams  Street,  Barry,  IL  62312 

2275  Jenkee  Drive,  Florissant,  MO  63031 

R.R.  #1,  Box  370,  Marseilles,  IL  61341 

535  Somerset  Lane,  Northfield,  IL  60093 

9201  Delphia,  Des  Plaines,  IL  60016 

R.R.  #2,  Monticello,  IL  61856 

905  S.  McCelland,  West  Frankfort,  IL  62896 

303  S.  Main,  Mason  City,  IL  60664 

San  Jose,  IL  62682 

228  Willow,  Box  265,  Elburn,  IL  60119 

Jacob,  IL  62950 

4752  W.  Stagecoach  Trail,  Galena,  IL  61036 

R.R.  #1,  Manito,  IL  61546 

Route  #2,  Dillinger  Road,  Carbondale,  IL  62901  .  . 

R.R.  #3,  Box  82,  Morrisonville,  IL  62546 

R.R.  #3,  Taylorville,  IL  62568 

R.R.  #3,  Taylorville,  IL  62568 

Route  #1 ,  Effingham,  IL  62401 

Route  #1,  Chaffee,  MO  62704 

500  Heritage  Acres,  DeSoto,  IL  62924 

1121  Highland  Avenue,  Pekin,  IL  61554 

13240  Avenue  F,  Lot  #90,  Chicago,  IL  60632 

301 1  South  Komensky,  Chicago,  IL  60623 

9110  South  Avers,  Evergreen  Park.  IL  60642 

416  South  Adeline  Avenue,  Addison,  IL  60101.  .  .  . 
7208  W.  Lemoyne  Avenue,  River  Forest,  IL  60305. 

R.R.  #5,  Springfield,  IL  62707 

R.R.  #1,  Petersburg,  IL  62675 

1 130  Bel  Aire  Drive,  Mt.  Vernon,  IL  62864 

Box  343,  Coulterville,  IL  62237 

R.R.  #1,  Gemiantown,  IL  62245 

Box  247,  Galatia,  IL  62935 

R.R.  #1,  Murrayville,  IL  62668 

31 1  East  Street,  Box  N,  Essex,  lA  51638 

1106  Beech  Drive,  Dixon,  IL  61021 

799  Portland,  Collinsville,  IL  62234 

R.R.  #4,  Metamora,  IL  61548 

R.R,,  Box  10A,  Henry,  IL  61537 

R.R.  #3,  Ottawa,  IL  61350 

108  E.  Third  Street,  E.  Galesburg,  IL  61430 

1330  N.  17th  Street,  Belleville,  IL  62221 

#1  Hilltop  Drive,  Streator,  IL  61364 

307  East  Ensey,  Tuscola,  IL  61953 

6990  Summers  Road,  Huntsburg,  OH  44046 

629  South  11th  Street,  Pekin,  IL  61554 

2260  E.  Court  Street,  Kankakee,  IL  60901 

Box  78,  Bluffs,  IL  62621 

725  VanBuren.  Quincy,  IL  62301   

R.R.  #1,  Brownstown,  IL  62418 

R.R.  #1,  Box  207,  Secor,  IL  61771 

R.R.  #1,  Yates  City,  IL  61572 

R.R.  #1,  Galena,  IL  61036 

1815  N.  State  Street,  Eldorado,  IL  62930 

R.R.  #1,  Galena,  IL  61036 

2221  Stoney  Brook,  Pekin,  IL  61554 

340  Maple  Row,  Northbrook,  IL  60062 

2215  Cherry  Street,  Mt.  Vernon,  IL  62864 

6972  N.  SherkJan  Rd.,  Apt.  212,  Chicago,  IL  60626  . 
R.R.  #3,  Lewistown,  IL  61544 


County 


Hancock  .  . 
St.  Clair.  .  . 

Cook 

Cook 

Warren  .  .  . 
Clinton  .  .  . 
Pike 

LaSalle  . .  . 

Cook 

Cook 

Piatt 

Franklin.  .  . 
Macon.  .  .  . 
Mason.  .  .  . 

Kane 

Jackson.  .  . 
Jo  Daviess 
Mason.  .  .  . 
Jackson.  .  . 
Christian  .  . 
Christian  .  . 
Christian  .  . 
Effingham  . 

Jackson.  .  . 
Tazewell .  . 

Cook 

Cook 

Cook 

DuPage.  .  . 

Cook 

Sangamon. 
Menard .  .  . 
Jefferson.  . 
Randolph.  . 
Clinton  .  .  . 
Saline  .  .  .  . 
Morgan .  .  . 

Lee 

Madison  .  . 
Woodford  . 
Marshall  .  . 
LaSalle  .  .  . 

Knox 

St.  Clair.  .  . 
LaSalle  .  .  . 
Douglas.  .  . 

Tazewell .  . 
Kankakee  . 

Scott 

Adams  .  .  . 
Fayette  .  .  . 
Woodford  . 

Knox 

Jo  Daviess 
Saline .... 
Jo  Daviess 
Tazewell .  . 

Cook 

Jefferson.  . 

Cook 

Fulton  .... 


Expiration 
Date 


6-17-84 

6-7-84 

6-17-84 

6-17-84 

6-17-84 

7-9-84 

8-4-84 

8-4-84 

8-6-84 

8-6-84 

8-10-84 

8-23-84 

8-23-84 

8-23-84 

8-24-84 

8-24-84 

9-3-84 

9-3-84 

9-3-84 

9-17-84 

9-17-84/85 

9-17-84 

9-17-84 

9-17-84 

9-23-84 

11-18-84 

11-19-84 

12-3-84 

1-27-84 

1-27-84 

1-17-84 

2-7-84 

2-10-84 

2-15-84 

2-15-84 

3-2-84 

3-2-84 

3-2-84 

3-3-84 

3-11-84 

3-15-84 

4-1-84 

4-5-84 

4-5-84 

4-11-84 

4-11-84 

4-11-84 

4-11-84 

4-11-84 

4-11-84 

4-11-84 

4-11-84 

4-11-84 

4-11-84 

4-20-84 

4-20-84 

4-20-84 

4-20-84 

4-20-84 

4-21-84 

4-21-84 

4-25-84 

4-25-84 

4-25-84 

5-2-84 

5-2-84 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Continued) 


Name  of  Applicant 


Applicants  Address 


County 


Donald  Whalen 

Charles  Murphy 

James  Dodds 

Terry  Owens 

Benjamin  Brenning.  .  . 

Frank  Brazinski 

Ivan  Dremann 

Obert  Hout 

Billy  Coon 

Kenneth  Baugh 

Lawrence  Strauss  .  .  . 

Verlyn  Rinker 

Shelly  Powell 

Jon  Ball 

Otho  Oldham 

Donald  Batterton  .  ..  . 
Lawrence  Tanner.  .  .  . 

James  Meyer 

Kenneth  Ditzler 

David  Anderson 

Robert  Earl  Jones  .  .  . 
Arthur  Duffield,  Jr.  .  .  . 

Jack  Harris,  Jr 

John  Kohler 

Richard  Krider 

Joel  Thacker 

Dave  McFadden  .  .  .  . 
Gilbert  Barnes,  Jr.  .  .  . 

Oscar  Thigpen 

Van  Ray  Parker 

James  Robertson.  .  .  . 

Stephen  Tufaro 

David  Ahern 

Myron  Barkley 

Mark  O'Sullivan 

Andrew  Wetzel 

Terry  Ragan 

Conrad  Harshman  .  .  . 

John  Boyer  

Olin  Cowser 

Edward  Rees 

Carlyle  Mueller 

Timothy  Schott 

Robert  Pautler 

James  Daniels 

Dean  Ferrero 

Daniel  Hubbard 

Dwight  Early,  Jr 

Norman  Strow 

Burl  Keys 

Merl  Ludwig 

Eric  Grover 

Dale  Davitz 

Roger  Newman 

Gerald  Scott 

Donald  Bare 

Bill  Robertson 

Robert  Spillane 

Rich  Alger 

Edward  Waxier 

Clifford  Foskett 

Harold  Bruninga 

George  E.  Teegarden. 

Gary  Maier 

Robert  Williams 

Richard  ArxJerson  .  .  . 


1408  N.  Western  Avenue,  Bloomington,  IL  61701 

Box  102,  Creal  Springs,  IL  62922 

Route  #1,  Box  144,  Virginia,  IL  62691   

R.R.  #2,  Pleasant  Plains,  IL  62677 

R.R.  #1,  Box  251,  Decatur,  IL  62526 

R.R.  #3,  Coulterville,  IL  62237 

R.R.  #2,  Ohio,  IL  61349 

Box  413,  Green  Rock,  IL  61241 

R.R.  #1,  Box  118,  Rantoul,  IL  61866 

Box  152,  Westfield,  IL  62474 

8120  Eastwood  Une,  Woodridge,  IL  60515 

RFD  #1,  Grand  Ridge,  IL  61325 

Morris,  IL  60450 

4N547  Griffin  Lane,  St.  Charles,  IL  60174 

902  E.  Moneta,  Peona  Heights,  IL  61614 

RFD  #1,  San  Jose,  IL  62643 

R.R.  #1,  Morton,  IL  61550 

2303  Deets  Road,  R.R.  #3,  Sterling,  IL  61081.  .  . 

215  W.  Howard  Street,  Durand,  IL  61024 

Box  933,  Cuba,  IL  61427 

110  W.  Capital  Street,  Benton,  IL  62812 

R.R.  #4,  Ottawa,  IL  61350 

R.R.  #1,  Box  109,  Beardstown,  IL  62618 

41  Morningside  Est.,  Lincoln,  IL  62656 

R.R.  #1,  Vermont,  IL  61484 

R.R.,  Donnellson,  IL  62019 

14439  Sangamon,  Harvey,  IL  60426 

R.R.,  #1,  Germantown,  IL  62245 

8426  Wood,  Chicago,  IL  60620 

In/ing  Park  Road,  Apt.  319-A,  Itasca,  IL  60143.  .  . 

700  W.  Roosevelt,  Mason  City,  IL  62664 

561  Franklin  Drive,  Mt.  Prospect,  IL  60065 

2704  Lind,  Quincy,  Illinois  62301 

Box  84,  Taylor,  MO  63471 

7636  S.  Ferdinand,  Bridgeview,  IL  60455 

Star  Route,  Warsaw,  IL  62379 

Box  2009,  Springfield,  IL  62705 

R.R.  #3,  Sullivan,  IL  61951 

620  Clement  Street,  Joliet,  IL  60435 

Box  66,  Woodhull,  IL  61490 

517%  Kentucky  St.,  Box  646,  Quincy,  IL  62301  .  . 

R.R.  #1,  Box  190,  Columbia,  IL  62236 

123  Lakeland  Hills  Drive,  Belleville,  IL  62221 .  .  .  . 

R.R.  #1,  Box  46,  Evansville,  IL  62242 

Box  383,  Bridge  Street,  Channahan,  IL  60410 .  .  . 

Route  #1,  Mt.  Vernon,  IL  62864 

Route  #2,  Morrison,  IL  61270 

21 18  Timberlane,  Wheaton,  IL  60187 

Route  #4,  Ottawa,  IL  61350 

R.R.  #6,  Paris,  IL  61944 

1202  Lakeview,  Rochelle,  IL  61068 

R.R.  #1,  Ashton,  IL  61006 

R.R.  #1,  Ellis  Grove,  IL  62241 

4805  N.  Woteott,  Chicago,  IL  60640 

245  Elm,  Oglesby,  IL  61348 

16W575W79  St.,  BWg.  #1,  Apt.  #107, 

Clarendon  Hills,  IL  60514 

414  W.  3rd  Street,  Beardstown,  IL  62618 

203  Hickory,  Apple  River,  IL  61001 

R.R.  #1,  Murphysboro,  IL  62966 

700  Woodridge  Lane,  Glencoe,  IL  60022 

7042  N.  Milwaukee,  Niles,  IL  60648 

2137  Greenbriar  Drive,  Springfield,  IL  62704  .... 

Route  #2,  Box  88,  Harrisburg,  IL  62946 

R.R.  #4,  Champaign,  IL  61820 

R.R.  #6,  Box  111,  Springfield,  IL  62707 

Mt.  Sterling,  IL  62353 


McLean.  .  . 

Will 

Cass 

Sangamon. 
Macon.  .  .  . 
Washington 

Lee 

Henry  .... 
Champaign 

Clark 

DuPage.  .  . 

LaSalle 

Grundy  . .  . 

Kane 

Peoria.  .  .  . 

Logan  

Tazewell .  . 
Whiteside  . 
Winnebago 

Fulton 

Franklin.  .  . 
LaSalle  ... 

Cass 

Logan  

Fulton 

Montgomery 

Cook 

Clinton  ... 

Cook 

Cook 

Mason 

Cook 

Adams  .  .  .  . 

Cook 

Hancock  .  .  . 
Sangamon.  . 
Moultrie.  .  .  . 

Will 

Henry 

Adams  .  .  .  . 
Monroe  .  .  .  . 

St.  Clair 

Randolph.  .  . 

Will 

Jefferson.  .  . 
Whiteside  .  . 
DuPage.  .  .  . 

USalle 

Edgar 

Ogle 

Ogle 

Randolph.  .  . 

Cook 

LaSalle 

DuPage.  .  .  . 

Cass 

Jo  Daviess  . 
Jackson.  .  .  . 

Cook 

Cook 

Sangamon.  . 

Saline 

Champaign  . 
Sangamon.  . 
Brown 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Continued) 


Name  of  Applicant 


Applicants  Address 


Expiration 

County 

Date 

Livingston 

2-27-84 

Sangamon 

2-27-84 

Montgomery  .  . 

2-27-84 

Macoupin 

2-27-84 

2-27-84 

St.  Clair 

2-27-84 

Macoupin  .... 

2-17-84 

Union 

2-27-84 

Carroll 

2-27-84 

McLean 

2-27-84 

Logan  

2-27-84 

3-23-84 

Peoria 

3-23-84 

Lake 

3-23-84 

DuPage 

3-23-84 

Will 

3-23-84 

Cook 

3-23-84 

Will 

3-23-84 

Cook 

3-23-84 

Cook 

3-23-84 

LaSalle 

3-23-84 

Vermilion 

3-26-84 

Coles 

3-26-84 

Macoupin 

3-26-84 

LaSalle 

4-11-84 

LaSalle 

4-11-84 

USalle 

4-11-84 

Saline 

4-11-84 

Jackson 

4-11-84 

Hardin 

4-20-84 

Hardin 

4-20-84 

Cook 

4-26-84 

5-17-84 

DuPage 

6-7-84/85 

McDonough.  .  . 

6-7-84 

DuPage 

6-15-84 

DuPage 

6-15-84 

DuPage 

6-15-84 

Williamson 

6-18-84 

Rock  Island .  .  . 

7-19-84 

Lake 

8-10-84 

Lee 

8-17-84 

Bureau 

9-5-84 

Will 

9-5-84 

Cook 

9-5-84 

Cook 

9-5-84 

LaSalle 

9-11-84 

Greene 

9-11-84 

Moultrie 

9-11-84 

Cook 

9-11-84 

Knox 

9-11-84 

Greene 

9-11-84 

Cook 

9-11-84 

Union 

9-11-84 

LaSalle 

9-18-84 

Cook 

9-9-84 

Coles 

9-18-84 

Kane 

9-18-84 

WhitesWe  .... 

10-4-84 

10-4-84 

Moultrie 

10-10-84 

Bond 

10-10-84 

Rtohland 

11-6-84 

Williamson 

11-6-84 

Johnson  

12-3-84 

Schuyler 

12-3-84 

McDonough.  .  . 

12-3-84 

Stephen  Bennett  .  . 

Randy  Brest 

William  Calcott 

David  Carter 

James  Edwards .  .  . 
Clarence  Hundelt .  . 
Harry  Jackson  .  .  .  . 
Phillip  Livesay  .  .  .  . 
Michael  Shamp  .  .  . 
Douglas  Shankel .  . 
Robert  Werner.  .  .  . 
Gerry  Alexandroni  . 

John  Bennett 

Philip  Bettiker  .  .  .  . 
Luther  Bradshaw  .  . 
Patrick  Freeman  .  . 
Frank  Grossman  .  . 

Irwin  Kraut 

Daniel  Rewers.  .  .  . 
Kenneth  Rewers  .  . 
Maurice  Roach  .  .  . 
Terrence  Aldrich  .  . 
Joseph  Hawkins.  .  . 

Edward  Snell 

Dale  Beckman .  .  .  . 
James  Eccleston  .  . 
Jurrel  Gragson.  .  .  . 

Jeffery  Jones 

Edward  Schnek  .  .  . 
Barney  Pennell  .  .  . 

Roy  Pennell 

William  Strucke  .  .  . 

Donald  Noel 

Paul  Flynn 

Stephen  Kane  .  .  .  . 
Allen  McKechnie  .  . 
James  Teltone . .  .  . 
Joseph  Volenec .  .  . 

James  Bandy 

Larry  Pepper 

Jerry  Kuntson  .  .  .  . 
Donald  Lasowecky. 
Robert  Albrecht .  .  . 

Peter  Ferro 

Robert  Pleasant.  .  . 

John  Wagner 

Jack  Beohm 

William  Gilmore  .  . . 
Gregg  Graham.  .  . . 
Mack  McGinnis  .  .  . 
Lester  Mathews .  .  . 
Robert  Mehrhoff.  .  . 
Donald  Taylor  .  .  .  . 

Billy  Stout 

Richard  Boehm  .  .  . 

Billy  Craft 

Rick  Davis 

Patrick  Nelson  .  .  .  . 
A.  Ted  Cassens .  .  . 
Charles  Coles  .  .  .  . 
Siqurd  Stottrup.  .  .  . 
Melvin  Zobrist  .  .  .  . 

John  Fyffe 

Charles  Wideman 
Freeman  Conley  . 
Jack  Gossage  .  .  .  . 
Gene  Howe 


Box  66,  R.R.  #2,  Fairbury,  IL  61739 

R.R.  #2,  Rochester,  IL  62563 

1209  S.  McKinley,  Litchfield,  IL  62656 

Route  #1,  Box  28A,  Brighton,  IL  62012 

Box  174A,  R.R.  #1,  Smithville,  MO  38870 

R.R.  #2,  Box  197,  Mascoutah,  IL  62258 

1300  South  2nd  Street,  Gillespie,  IL  62033 

R.R.  #2,  Anna,  IL  62906 

Route  #3,  Box  57,  Mt.  Carroll,  IL  61053 

160  Mobil  Und  Ct.,  Bloomington,  IL  61701 

Mount  Pulaski,  IL  62548 

350  Silver  Street,  Ironwood,  Ml  49938 

12015  Sweetbriar  Lane,  Brimfield,  IL  61517 

821  Woodward  Avenue,  Deerfield,  IL  60015  .  .  . 

6916  Young  Courl,  Woodridge,  IL  60515 

217  Lancaster  Lane,  Bolingbrook,  IL  60439.  .  .  . 

4109  Salem  Drive,  Arlington  Hts.,  IL  60004 

212  Scarsdale  Court,  Schaumburg,  IL  60493.  .  . 
1067  Hrisch  Avenue,  Calumet  City,  IL  60409.  .  . 
647  Bensley  Avenue,  Calumet  City,  IL  60409  .  . 

1422  E.  Hickory  St.,  Streator,  IL  61364 

R.R.  #4,  Danville,  IL  61832 

Box  542,  Oakland,  IL  61943 

134  S.  Bissell  Street,  Virden,  IL  62690 

R.R.  #5,  Streator,  IL  61364 

1111  E.  Broadway,  Streator,  IL  61364 

R.R.  #1,  Cornell,  IL  61319 

212  Mcllrath,  Harrisburg,  IL  62946 

Route  #4,  Box  235-A,  Murphysboro,  IL  62966.  . 

R.R.  #1,  Cave  In  Rock,  IL  62919 

R.R.  #1,  Elizabethtown,  IL  62931 

7645  W.  Palatine  Avenue,  Chicago,  IL  60631  .  . 

532  N.  20th  Street,  Escanabe,  Ml  49829 

2133  Sober  Court,  Naperville,  IL  60540 

112  Pam  Lane,  Macomb,  IL  61455 

201  Reber,  Wheaton,  IL  61087 

Box  300,  Wheaton,  IL  60187 

Box  300,  Wheaton,  IL  60187 

R.R.  #1,  Box  146A,  Johnston  City,  IL  62951  .  .  . 

3704  -  40th  Avenue,  Moline,  IL  61265 

65  Waveland  Avenue,  Gurnee,  IL  60031 

Route  #4,  Quick's  Subdivision,  Dixon,  IL  61021. 

R.R.  #2,  Tiskilwa,  IL  61368 

2421  Erskine  Road,  Joliet,  IL  60432 

203  Rice  Avenue,  Bellwood,  IL  60104 

Box  11,  McCook,  IL  60525 

2404  Spruce  Street,  Peru,  IL  61354 

133  East  Briggs,  Roodhouse,  IL  62082 

470  E.  Main,  Dalton  City,  IL  61925 

3624  N.  Albang,  Chicago,  IL  60618 

RFD  #1,  Yates  City,  IL  61572 

R.R.  #1,  Carrollton,  IL  62016 

5120  Keith  Drive,  Rrchton  Park,  IL  60471 

R.R.  #1,  Buncombe,  IL  62912 

2404  Spruce  Street,  Peru,  IL  61354 

10306  Avenue  F,  Chicago,  IL  60617 

R.R.  #1,  Humboldt,  IL  61931 

610  N.  Batavia  Avenue,  Batavia,  IL  60510 

2107  4th  Avenue,  Sterling,  IL  61081 

469  E.  4th  Street,  Milan,  IL  61264 

Route  #1,  Lake  City.  IL  61935 

R.R.  #2,  Pochahontas,  IL  62275 

115  N.  Lincoln,  OIney,  IL  62450 

409  WilkJw,  Carterville,  IL  62918 

Route  #1,  New  Bumside,  IL  62967 

R.R.  #1,  Box  H,  Frederck.  IL  62639 

Box  223,  Good  Hope,  IL  61438 
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Name  of  Applicant 


Applicant's  Address 


County 


Expiration 


Gregory  Kutson 

Edward  Woare 

Paul  Bleuel 

Arnold  Collier 

Joe  Rittenhouse 

Mike  Workman 

Arthur  Kidd 

Craig  Priegel 

Daniel  Alexander .  .  .  . 

Paul  Berry 

Roger  Clark 

Carol  Carlstrom 

James  Cottey 

Harold  King 

William  Krautwald  .  .  . 
Bernard  Matulevich  .  . 

James  Wengler 

Delberl  Hamrick 

Cleo  Wolsfeld 

Janice  Bolz 

Daniel  Boals 

Steven  Braesch 

Richard  Drigot 

Richard  Watt 

Keith  E.  Evrley 

Roger  E.  Jones 

Thomas  Wagner  .  .  .  . 

William  Binger 

Maurice  Harrison  .  .  .  . 

Don  Pheiffer 

Thomas  Settles 

Dennis  Tritsch 

Archie  Cornell 

Larry  Humm 

Gary  Joiner 

Larry  Mathews 

Michael  Miller 

Kenneth  Schubert  .  .  . 

William  Conley 

David  Conwill 

Frank  Pattelli 

Robert  Brink 

Stephen  A.  Danner  .  . 

Dwain  Burkett 

Wayne  Sisk 

James  Atchley 

Howard  Smith,  Jr.  .  .  . 

Clarence  Baker 

Gary  Leming 

Robert  H.  Ebert 

Gtover  L.  Ellis 

Bruce  E.  Frasch 

James  H.  Redyke  .  .  . 
Joseph  J.  Dombos.  .  . 
Donald  Patterson .  .  .  . 

Gary  Waters 

Dennis  Linnenhringer . 

Kelly  Lee  Ford 

Paul  David  Meister.  .  . 
Scott  L  Johnson  .  .  .  . 

Jack  G.  Farr 

Iven  L  Gwinn 

Timothy  A.  Krouse  .  .  . 

Morris  Crew 

Gerry  A.  Gilpin 

Janet  L.  Woodard  .  .  . 

Troy  Bradshaw 

John  T,  Campbell.  .  .  . 


1200  S.  Johnson  Street,  Macomb,  IL  61455 

262  Southmoreland  Place,  Decatur,  IL  62521   .  .  .  . 

4334  Elm  Street,  Downers  Grove,  IL  60515 

Rf.  #8,  Ten  Mile  Creek  Rd.,  East  Peoria,  IL  61611 

133  W.  Moultrie,  Bement,  IL  61813 

220  E.  Jefferson,  Rushville,  IL  62681 

R.R.  #2,  Harrisburg,  IL  62946 

551  Sycamore  Street,  Elizabeth,  IL  61028 

8013  Tapper  Avenue,  Munster,  IN  46321   

823  W.  23rd  Street,  Chicago,  IL  60620 

R.R.  #1,  Box  80A,  Glasford,  IL  61533 

1102  8th  Street  (Upper),  RockfortI,  IL  61108 

9606  N.  Brookview  Drive,  Peoria,  IL  61615 

802  W.  Ash,  Robinson,  IL  62454 

1 13  W.  Almond  Drive,  Washington,  IL  61571 

R.R.  #1,  Box  169,  Virginia,  IL  62691 

R.R.  #1,  Georgetown,  IL  61846 

126  W.  Erie,  Spring  Valley.  IL  61362 

125  W.  Erie,  Spring  Valley,  IL  61360 

4129  N.  Sacramento,  Chicago.  IL  60660 

1213  Uurel  Lane,  Naperville,  IL  60540 

215  Douglas  Way,  Bolingbrook,  IL  60439 

1236  Heather  Hill  Crescent,  Flossmoor,  IL  60422.  . 

306  Meredith  Place,  Vemon  Hills,  IL  60061 

81 1  E.  Elm,  Taylorville,  IL  62568 

1017  E.  Ash  Street,  Taylorville,  IL  62568 

17921  S.  Park  Avenue,  Lansing,  IL  60438 

Route  #2,  Quincy,  IL  62301 

4418  Oakenwald,  Chicago.  IL  60653 

Box  85,  R.R.  #1,  Wyoming,  IL  61491 

Box  141,  Bryant,  IL  61519 

116  E.  Perkins,  Payson,  IL  62360 

R.R.  #1,  Elizabethtown.  IL  62931 

Box  1 1 1 ,  Rosiclare,  IL  62982 

Box  231 ,  Cave  In  Rock,  IL  62931 

Box  493,  Rosiclare,  IL  62982 

2276  E.  Main,  Decatur,  IL  62521 

2156  Middlefield,  Aurora,  IL  60506 

R.R.  #2,  Lincoln,  IL  62656 

2921  Oak  Rail  Drive,  New  Lenox,  IL  60451 

903  9th  Street,  LaSalle,  IL  61301 

315  N.  Kentucky  Street,  Camp  Point,  IL  62320  .  .  . 

Box  796,  Astoria,  IL  61501 

R.R.  #4,  Springfield,  IL  62707 

2420  Sussex  Road,  Springfield.  IL  62703 

R.R.  #1,  Lewistown,  IL  61542 

6309  Powell,  Downers  Grove,  IL  60515 

Route  #2,  Tampico,  IL  61283 

2731  Black  Avenue,  Springfield.  IL  62702 

400  EkJridge  Street,  Washington,  IL  61 571 

131  Fawn  Ridge,  Macomb,  IL  61455 

2006  W.  Raleigh  PI.,  Hoffman  Estates,  IL  60192  .  . 

1803  S.  Brimingham,  Tulsa,  OK  71 104 

853  Pinehurst  Lane,  Schaumburg,  IL  60193 

Box  17,  Allerton,  IL  61810 

R.R.  #2,  Box  106,  Paris,  IL  61944 

15  Hialeah,  St.  Peters,  MO  63376 

R.R.  #3,  Box  382-A,  Kankakee,  IL  60901 

R.R.  #1,  Box  92-B,  Hanna  City,  IL  61536 

101 1  Surrey  Court,  Joliet,  IL  60436 

RFD,  Table  Grove,  IL  61482 

Box  369,  Carlinville,  IL  6251 1 

18758  E.  Salem  Ct.,  Apt.  6-208,  Lansing,  IL  60438 

11723  S.  Justine  Street,  Chicago,  I L  60643 

602  W.  Second,  Taylorville,  IL  62568 

530  E.  Adams  Street,  Box  265,  Riverlon,  IL  62561. 

6916  Young  Court,  Woodridge,  IL  60517 

1775  W.  Highland,  Chicago,  IL  60660 


McDonough 
Macon.  .  .  . 
DuPage.  .  . 
Woodford  , 

Piatt 

Schuyler .  . 
Saline .... 
Jo  Daviess 

Cook 

Peoria.  .  .  . 
Winnebago 
Peoria.  .  .  . 
Crawford .  . 
Tazewell . . 

Cass 

Venn 
Buree 
Bureau  .  .  . 

Cook 

DuPage.  . . 

Will 

Cook 

Lake 

Christian  .  . 
Christian  . . 

Cook 

Adams  .  .  . 

Cook 

Stark 

Fulton  .... 
Adams  .  .  . 
Hardin.  .  .  . 
Hardin.  .  .  . 
Hardin.  .  .  . 
Hardin.  .  .  . 
Macon.  .  .  . 

Kane 

Logan  

Will 

LaSalle  .  .  . 
Adams  .  . . 

Fulton 

Sangamon. 
Sangamon. 
Fulton .... 
DuPage.  . . 
Bureau  .  .  . 
Sangamon. 
Tazewell .  . 
McDonough 
Cook 

Cook 

Vermilion.  . 
Edgar 

Kankakee  . 

Peoria 

Will 

Fulton 

Macoupin  .  . 

Cook 

Cook 

Christian  .  .  . 
Sangannon.  . 
DuPage.  .  .  . 
Cook 


12-3-84 

12-3-84/85 

12-27-84 

12-27-84 

12-27-84 

12-27-84 

1-18-84 

1-18-84 

1-30-84 

1-3-84 

1-30-84 

1-30-84 

1-30-84 

1-30-84/85 

1-30-84 

1-30-84 

1-30-84 

2-8-84 

2-8-84 

2-19-84 

2-22-84 

2-22-84 

2-22-84 

2-22-84 

3-4-84 

3-4-84 

3-4-84 

3-11-84 

3-11-84 

3-11-84 

3-11-84 

3-11-84 

3-11-84 

3-11-84 

3-11-84 

3-11-84 

3-24-84 

4-2-84 

4-3-84 

4-18-84 

4-18-84 

5-2-84 

5-16-84 

5-28-84 

5-28-84 

5-10-84 

6-2-84 

6-13-84 

6-13-84 

7-10-84 

7-10-84 

7-10-84 

7-10-84 

7-18-84 

8-1-84 

8-1-84 

8-18-84 

8-21-84 

8-21-84 

9-23-84 

9-23-84 

10-3-84 

10-3-84 

10-3-84 

11-6-84 

11-6-84 

11-14-84 

11-14-84 
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Name  of  Applicant 


Applicant's  Address 


County 


Expiration 
Date 


Kevin  F.  Campbell .  .  . 

Donald  Kenney 

John  Klodnicki 

Anthoney  Rohl 

Dale  Smith 

Raymond  Vaisvilas.  .  . 
Comelius  Welbom  .  .  . 

Raymond  Willey 

Edward  R.  King 

Melvin  E.  Conner .  .  .  . 

William  Hemian 

Charles  G.  Johnson .  . 
Sharon  L.  McKeever  . 
Mark  E.  Woodside  . .  . 

John  R.  Renkes 

Harry  E.  Flesner  .  .  .  . 

Victor  F.  Miller 

William  T.  Viitala 

Kevin  Vincent 

Steven  C.  Jones  .  . . . 
Buddie  R.  Morris  .  .  .  . 
Robert  E.  Abemathy.  . 

Paul  D.  Baldwin 

James  W.  Clark 

Duane  R.  Haberer .  .  , 
Timothy  Redshaw  .  .  . 

John  Sewell 

Larry  C.  Skelcher.  .  .  . 

Albert  V.  Walty 

James  D.  Williams .  .  . 

Gary  R.  Zirves 

John  B.  Mann 

David  L.  Watts 

Jess  Lynn  

Edward  J.  Hatcher .  .  . 

Paul  L.  Smock 

George  C.  Bednar .  .  . 

C.  James  Dahn 

Clarence  Huseman  .  . 

Stacy  Miller 

Stanley  R.  Miller  .  .  .  . 

MarV  S.  Riber 

Ronald  D.  Tarr 

Kenneth  Czepiel  .  .  .  . 

Hert)ert  Denniss 

Paul  E.  Goken 

Larry  Brove 

James  E.  Niles 

James  B.  Schauble  .  . 

James  S.  Shutt 

Louis  A.  Timp 

Anthony  A.  Heying .  .  . 

Ronald  N.  White 

Michael  G.  Banicky  .  . 
Richard  E.  Cavin  .  .  .  . 

Donald  F.  Stazy 

Roger  D.  Thomas,  Sr. 

Paul  A.  Bkxne 

Douglas  Loizeaux  .  .  . 
John  D.  Loizeaux.  .  .  . 
John  M.  Loizeaux.  .  .  . 
Robert  L.  Brewer .  .  .  . 
James  L.  Landry  .  .  .  . 

John  J.  Borders 

Uoyd  L  Bfarx»cum . . 

Arthur  Roess 

Rk:hard  E.  Gibson  .  .  . 
David  A.  Kilpatrick  .  .  . 


4328  W.  Kenneth,  Chicago,  IL  60641 

7027  N.  Olcott,  Chicago,  IL  60631   

41 14  N.  Pioneer,  Chicago,  IL  60634 

10924  S.  Drake,  Chicago,  IL  60655 

3  S.  520  Second  Street,  Warrenville.  IL  60555 

61 1 8  S.  Washington  Avenue,  Chicago,  IL  60629  .  . 

8239  S.  Parry  Avenue,  Chicago,  IL  60620 

5201  S.  Nashville,  Chicago,  IL  60638 

R.R.  #1,  Box  401,  Heyworth,  IL  61745 

R.R.  #1,  Box  92A,  Mason,  IL  62443 

Box  281,  Williamsfield,  IL  61489 

11827  S.  Yale,  Chicago,  IL  60606 

R.R.  #1,  Lewistown,  IL  61542 

R.R.  #4,  Macomb,  IL  61455 

2016  S.  Glenwood,  Springfield,  IL  62704 

R.R.  #2,  Box  136A,  Knoxville,  IL  61448 

Wayland,  lA 

11602  Brier  Hill  Rd..  Huntley,  IL  60142 

205  Franklin  St.,  East  Peoria,  IL  61611 

704  Beltline  Parkway,  W.,  Godfrey,  IL  62035 

R.R.  #2,  Harrisburg,  IL  62946 

R.R.  #1,  Box  77,  Staunton,  IL  62208 

1208  W.  Ninth  Street,  Alton,  IL  62002 

2O6V2  W.  Walnut,  Bloomington,  IL  61701 

R.R.  #1,  Pocahontas,  IL  62275 

1604  Jeanne,  Champaign,  IL  61820 

R.R.  #2,  Pocahontas,  IL  62275 

Marion  Mobile  Home  VIge.  #85,  Marion,  IL  62959  . 

1909  S.  2nd  Street,  Pekin,  IL  61554 

Box  281,  Cherry,  IL  61317 

1924  Spruce  Terrace,  Arlington  Hgts.,  IL  60004.  .  . 

Route  #3.  Morris,  IL  60450 

307  E.  Third  Street,  Delavan,  IL  61734 

R.R.  #1,  Kilboume,  IL  62655 

14  Peachtree  Place,  Harrisburg,  IL  62946 

Box  194,  Harco,  IL  62945 

R.R.  #1,  Ghana,  IL  61015 

5240  Pearl  Street,  Rosemont,  IL  60018 

21 1  E.  Waupansie  Street,  Dwight,  IL  60420 

Country  Side  East,  Apt.  201,  Oregon,  IL  61061  .  .  . 
Route  #1,  Kings,  IL  61045 

309  West  Chippewa,  Dwight,  IL  60420 

Route  #1,  #17  Sunset  Lake,  Girard,  IL  62640 

19W153  Chateauz  Avenue,  Oak  Brook,  IL  60521.  . 

40  Arabian  Trail,  Springfield,  IL  62702 

Lee,  IL  60530 

712  S.  Clinton,  Box  623,  Bunker  Hill.  IL  62014 

Route  #1,  Box  101,  East  Peoria,  IL  61611 

R.R.  #1,  Box  29,  Tennessee,  IL  62374 

2225  W.  Roads  Drive.  Springfield,  IL  62707 

9720  R.R.  20  West,  Galena.  IL  61036 

Two  Wheaton  Cntr.,  #1512,  Wheaton,  IL  60187  .  . 

4030  Anna  Avenue,  Lyons,  IL  60534 

4016  Sunset  Lane.  Northbrook.  IL  60062 

1 10  N.  Jackson  Street,  Waukegan,  IL  60085 

215  17th  Street,  Wilmette,  IL  60091 

1709  Carol  Drive,  Marion,  IL  62959 

715  Virginia  Avenue,  Taytorville.  IL  62568 

606  Shenwood  Road,  Coceyville,  MD  21030 

15  Brunbrae  Road,  Towson.  MD  21204 

13619  Alliston  Drive.  Baldwin.  MD  21013 

R.R.  #1 .  Edgewood,  IL  62426 

R.R.  #1.  Box  57B.  Martinton.  IL  60951 

310  S.  Spruce,  Pana,  IL  62557 

R.R.  #2,  PlainfiekJ,  IL  60544 

5600  Hilterest  Lane,  Lisle,  IL  60532 

6026  Cessna  Drive,  Rockford,  IL  61109 

130  E.  Madison,  Rushville,  IL  62681 


Cook 
Cook 
Cook 
DuPa 
DuPage.  .  .  . 

Cook 

Cook 

Cook 

McLean.  .  .  , 
Effingham  . 

Knox 

Cook 

Fulton  .... 
McDonough 
Sangamon. 
Knox 

McHenry .  . 
Peoria .... 
Madison  .  . 
Saline  .... 
Madison  .  . 
Madison  .  . 
McLean.  .  . 

Bond 

Champaign 

Bond 

Williamson. 
Tazewell .  . 
Bureau  .  .  . 

Cook 

Grundy  .  .  . 
Tazewell .  . 
Mason.  .  .  . 
Saline  .... 
Saline  .... 

Ogle 

Cook 

Livingston  . 

Ogle 

Ogle 

Livingston  . 
Macoupin  . 
DuPage. . . 
Sangamon. 
DeKalb  .  .  . 
Macoupin  . 
Woodford  . 
McDonough 
Sangamon. 
Jo  Daviess 
DuPage.  . . 

Cook 

Cook 

Lake 

Cook 

Williamson. 
Christian  .  . 

Clay 

Iroquois.  .  . 
Christian  .  . 

Will 

DuPage.  .  . 
Winnebago 
Schuyler  .  . 


11-14-84/85 

11-14-84 

11-14-84/85 

11-14-84 

11-14-84 

11-14-84 

11-14-84 

11-14-84 

12-5-84 

12-5-84 

1-8-84 

1-8-84 

1-8-84 

1-29-84 

2-13-84 

3-17-84 

3-17-84 

3-17-84 

3-17-84 

3-17-84 

3-18-84 

3-25-84 

3-25-84 

3-25-84 

3-25-84 

3-25-84 

3-25-84 

3-25-84 

3-25-84 

3-25-84 

3-25-84 

4-10-84 

4-10-84 

4-10-84 

4-21-84 

4-21-84 

4-27-84 

4-27-84 

4-27-84 

4-27-84 

4-27-84 

4-27-84 

5-5-84 

5-22-84 

6-12-84 

6-12-84 

6-12-84 

6-12-84 

6-12-84 

6-12-84 

6-30-84 

8-3-84 

8-3-84 

8-20-84 

8-20-84 

8-20-84 

8-26-84 

9-1-84 

9-10-84 

9-10-84 

9-10-84 

9-15-84 

10-13-84 

10-14-84 

10-28-84 

11-9-84 

11-20-84 

11-24-84 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Continued) 


Name  of  Applicant 


Applicant's  Address 


County 


James  E.  Test 

Larry  F.  Tegtmeyer  .  .  . 

Dan  M.  Burke 

William  H.  Holcomb  .  .  . 

Richard  R.  Tyler 

David  A.  Bishop 

ArxJrew  E.  Aldrich  .  .  .  . 
Edward  J.  Banovic .  .  .  . 
Darlene  M.  Carroll  .  .  .  . 

Daniel  Inabnit 

John  G.  Kastelic 

Billie  G.  Potter 

Terry  C.  Watson 

Dean  F.  Etheridge  .... 

James  M.  Guard 

Jeff  D.  Guard 

Walter  T.  Ozee 

James  A.  Abemathy.  .  . 
Kenneth  W.  Boswell.  .  . 

Jerry  L.  Brarxlow 

Ronald  J.  Gemoules.  .  . 

Johnny  O.  Harvill 

Thomas  B.  Holman  .  . . 
Edward  G.  Jocson .... 

Donn  A.  Malwick 

Richard  M.  MelosI  .  .  .  . 
David  W.  Myerscough  . 
James  M.  Reagan  . . . . 
Robert  L.  Seggemian. . 
Stephen  M.  Selton  .... 

Terry  L.  Squier 

Gerald  L.  Tanner 

William  F.  Telfer 

Charles  H.  Parks 

Gary  W.  Smith 

Vernon  D.  Wilson 

Rotiert  E.  Durham  .... 
Clarence  E.  Drennan  .  . 

Jerrill  F.  Janik 

Charles  F.  Hunt,  Jr.  .  .  . 
Bruce  E.  McGlasson  .  . 

Dale  V.  Walter 

Robert  R.  Shoemaker.  . 

James  K.  Atchley 

Joseph  W.  Stachnik .  .  . 

James  J.  Denby 

J.  Linn  Hostetter 

Randy  J.  Haithcoat.  .  .  . 

Paul  V.  Olson 

Randall  E.  Ragle 

Charles  E.  Homolka,  Jr. 
Eugene  G.  Kuhrmeier.  . 

Dixie  Davis 

Donald  L.  Hout 

Clarence  M.  Kern,  Jr. .  . 

Roger  L.  Bork 

James  Pape 

R.  Randall  Bennett.  .  .  . 

Harold  A.  Koepp 

Charles  Germann 

Jeff  E.  Bischof 

David  J.  Kruswicki  .... 
Phillip  M.  Swanson.  .  .  . 

Frank  L.  Trotman 

Richard  S.  Thompson.  . 
Jerry  R.  Mahoney  .... 
Darren  A.  Cullen 


Box  125,  Vienna,  IL  62995 

228  W.  Walnut  Street,  Watseka,  IL  60970 

R.R.  #1,  Utica,  IL  61373 

4402  Clyesdale,  Rockford,  IL  61109 

Manhattan  Road,  Elwood,  IL  60421 

Route  #2,  Atlanta,  IL  61723 

Route  #3,  Box  350,  Taylorville,  IL  62568 

19  Barbara  Lane,  Auburn,  IL  62615 

R.R.  #3,  Box  30,  Litchfield,  IL  62056 

R.R.  #2,  Box  50,  Girard,  IL  62640 

706  Koke  Mill  Road,  Springfield,  IL  62707 

1246  6th  Street,  Pawnee,  IL  62558 

Box  744,  Fannersville,  IL  62533 

R.R.  #1,  Mineral,  IL  61344 

8  Lexington  Manor,  Harrisburg,  IL  62946 

1116  S.  Feazel  Street,  Harrisburg,  IL  62946 

R.R.  #1,  Box  123,  Herod,  IL  62947 

922  High  Street,  Collinsville,  IL  62234 

806  E.  Chestnut  Street,  Bkx>ming1on,  IL  61701 

905  Mulberry  Street,  Ottawa,  IL  61350 

R.R.  #2,  Pocahontas,  IL  62275 

Route  #3,  Box  193,  Carterville,  IL  62918 

3301  Johnson  Road,  Granite  City,  IL  62040 

2112  Exeter  Avenue,  Loves  Park,  IL  61111 

2020  Austin  Drive,  Springfield,  IL  62704 

Box  278,  Pocahontas,  IL  62275 

336  West  Fryer,  Charleston,  IL  61920 

32  Agner  Drive,  Cahokia,  IL  62206 

Box  249,  Secor,  IL  61771 

Box  701,  Kewanee,  IL  61443 

R.R.  #1,  Box  16,  Roanoke,  IL  61561 

1301  Gladys  Street,  Collinsville,  IL  62234 

1463  Brichlawn  Place,  Ottawa,  IL  61350 

Oglesby,  IL  61348 

1217  Adams  Street,  Apt.  #1-C,  Ottawa,  IL  61350  .  .  . 

1967  LaSalle  Street,  Ottawa,  IL  61350 

R.R.  #1,  Patoka,  IL  62875 

R.R.  #1,  Box  38,  Rossville,  IL  60963 

414  S.  Williston,  Wheaton,  IL  60187 

Box  12,  Ottawa,  IL  61350 

2113  W.  White  St.,  Apt.  #219,  Champaign,  IL61820. 

Route  #1,  Grand  Ridge,  IL  61325 

503  S.  Walnut  St.,  Box  572,  Mahomet,  IL  61853 

R.R.  #1,  Lewistown,  IL  61542 

3625  S.  61st  Court,  Cicero,  IL  60650 

R.R.  #2,  Carlinville,  IL  62626 

R.R.  #2,  Box  40,  Mt.  Carroll,  IL  61053 

221  S.  Harrison,  Girard,  IL  62640 

472  S.  Myrtle,  Kankakee,  IL  60901 

R.R.  #1,  Box  130,  Astoria,  IL  61501 

21  Fifth  Street,  Chillicothe,  IL  61523 

1210  S.  Washington,  Wheaton.  IL  60187 

Box  157,  Liverpool,  IL  61543 

909  6th  Street,  Greenrock,  IL  61241 

R.R.  #1,  Box  32,  East  Peoria,  IL  61611   

R.R.  #2,  Mt.  Carroll.  IL  61053 

Route  #7,  Box  553,  Marion,  IL  62959 

1901  South  17th,  Springfield,  IL  62703 

13340  E.  Airport  Road,  Stockton,  IL  61085 

410  West  Division,  Stonington,  IL  62567 

34  S.  Ridge  Avenue,  Arlington,  IL  60005 

1415  Walnut  Street,  Peru,  IL  61354 

R.R.  #2,  Tampico,  IL  61283 

R.R.  #1,  Edelstein,  IL  61526 

R.R.  #4,  Salem,  IL  62881   

#3  Cherry  Hills  Drive,  Pekin,  IL  61554 

1620  Camellia  Drive,  Munster,  IN  46321 


Johnson  

12-2-84 

Iroquois 

12-3-84 

LaSalle 

1-13-84 

Winnebago  .  .  . 

1-13-84 

Will 

1-13-84/85 

Logan  

3-5-84 

Christian 

3-10-84 

Sangamon 

3-10-84 

Macoupin 

3-10-84 

Macoupin  .... 

3-10-84 

Sangamon 

3-10-84 

Sangamon.  .  .  . 

3-10-84 

Montgomery  .  . 

3-10-84 

Bureau 

3-29-84 

Saline 

3-29-84 

Saline 

3-29-84 

Hardin 

3-29-84 

Madison 

3-29-84 

McLean 

3-29-84 

LaSalle 

3-29-84 

Bond 

3-29-84 

Williamson.  .  .  . 

3-29-84 

Madison 

3-29-84 

Winnebago  .  .  . 

3-29-84 

Sangamon 

3-29-84 

Bond 

3-29-84 

Coles 

3-29-84 

St.  Clair 

3-29-84 

Woodford  .... 

3-29-84 

Henry 

3-29-84 

Woodford  .... 

3-29-84 

Madison 

3-29-84 

LaSalle 

3-29-84 

LaSalle 

4-2-84 

LaSalle 

4-2-84 

LaSalle 

4-2-84 

Marion 

4-6-84 

Vermilion 

4-28-84 

DuPage 

5-3-84 

LaSalle 

5-3-84 

Champaign  . .  . 

5-3-84 

LaSalle 

5-3-84 

Champaign  . .  . 

5-3-84 

Fulton 

5-10-84 

Cook 

5-26-84 

Macoupin 

6-22-84 

Carroll 

6-24-84 

Macoupin  .... 

7-14-84 

Kankakee  .... 

7-14-84 

Fulton 

7-14-84 

Peoria 

7-23-84 

DuPage 

7-30-84 

Fulton 

8-18-84 

Henry 

8-18-84 

Woodford  .... 

8-18-84 

Carroll 

8-26-84 

Williamson.  .  .  . 

8-26-84 

Sangamon 

9-2-84 

Jo  Daviess  .  .  . 

9-2-84 

Christian 

9-9-84 

Cook 

9-28-84 

USalle 

9-28-84 

Bureau 

10-26-84 

Peoria 

10-26-84 

Marion 

11-16-84 

Tazewell 

12-7-84 

12-20-84 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Continued) 


Name  of  Applicant 


Applicants  Address 


County 


Expiration 
Date 


Nowell  A.  Polus 

Jerry  L.  Wood 

Hal  Lee  Heller 

Donald  L.  Price 

Larry  Dean  Russell 

Michael  D.  Dodson 

Gene  E.  Boehm 

Denver  L.  Crandall 

Ronald  N.  Price 

Cecil  L.  Wieneke 

Mark  W.  Withey 

Scott  D.  Trayers 

Ron  N.  Evenson  

James  R.  Tennant 

John  E.  Laughlin 

Michael  J.  Darragh 

James  C.  Arena 

Michael  L.  Vig 

Michael  G.  Rossie 

Stephen  Ayers 

Eddie  B.  Hinkle 

Ronald  A.  Backer 

Francis  S.  Kendorski  .  .  .  . 

Harry  A.  Fraase,  Jr 

Rudolph  H.  Fischer 

Gerald  R.  Bradley 

William  E.  Dyson 

Dwight  S.  Dennet 

James  T.  Kinner 

Jack  P.  Kotlarz 

Dean  J.  Mento 

David  W.  Moore 

Bradley  E.  Scudder 

William  Somerville 

Eugene  J.  Squires 

William  S.  Moore 

Fred  H.  Lowe 

Daniel  E.  Ochs 

John  M.  Quinn 

Timothy  P.  Stauffer 

Art  W.  Wiegand 

John  L.  Swan 

Phillip  J.  Dalenberg 

William  J.  Schnabel 

Michael  Dee  Alstat 

David  W.  Armstrong 

Danny  Aughton 

Mark  Ray  Bell 

Bill  H.  Blankenship 

George  Dela  Garza 

Joseph  E.  Delgardo 

Edward  R.  Forsman 

James  Humphries,  Jr.  .  .  . 
Jack  Lee  McGlasson  .  .  .  . 

David  John  Mennie 

Stephen  F.  Mulligan 

William  L.  Orsburn 

Orval  Julius  Porth 

David  Lee  Stidman 

Lane  Ottis  Tate 

Scotty  H.  Teel 

John  L.  Roberts 

David  Henry  Pals 

Charles  D.  Meisenheimer . 

Russell  R.  Bauer 

Mark  W.  Ebert 

Louis  Eisenberg 


481  Lake  Street,  Green  Lake,  Wl  54941 

839  East  North  Avenue,  Flora,  IL  62839 

Box  9000,  Rt.  #20,  Galena,  IL  61036 

4553  E.  Belhel  Road,  Elizabeth,  IL  61028 

157  Silver  Street,  Bradford,  IL  61421 

905  mini  Drive,  Pontiac,  IL  61764 

1821  JoAnn  Drive,  Peru,  IL  61354 

R.R,  #1,  Avon,  IL  61415 

1106  West  Gift,  Peoria,  IL  61604 

Route  #2,  Metropolis,  IL  62960 

4525  Crab  Orchard,  Hoffman  Est.,  IL  60195  .  .  . 
824  South  McGregor  #2,  Bloomington,  IL  61 701 

1 1 1  Briar  Une,  Morris,  IL  60450 

815  Cypress  Lane,  Joliet,  IL  60435 

14032  S.  Killpatrick,  Crestwood,  IL  60445 

3538  W.  Columbia,  Chicago,  IL  60652 

704  Linden  Court,  W.,  Itasca,  IL  60143 

R.R.  #1,  Lemont,  IL  60439 

17315  S.  Throop  St.,  E.  Hazelcrest,  IL  60429  .  . 

R.R.  #2,  Box  26,  Bement,  IL  61813 

13355  Aulwurm  Drive,  Blue  Island,  IL  60406  .  .  . 

1316  W.  Moss  Avenue,  Peoria,  IL  61606 

4921  Chase  Avenue,  Downers  Grove,  IL  60515. 

R.R.  #6,  Springfield,  IL  62707 

R.R.  #2,  Greenville,  IL  62246 

105  C.  Bullock  Drive,  Ft.  Sheridan,  IL  60037  .  .  . 

8823  Southmoor,  Highland,  IN  46322 

4  Tammarack,  Naperville,  IL  60540 

R.R.  #1,  New  Bertin,  IL  62670 

434A  Nicholson  Road,  Ft.  Sheridan,  IL  60037  .  . 

10408  Avenue  M,  Chicago,  IL  60617 

820  N.  Glenwood,  Aurora,  IL  60506 

713  Grand  Avenue,  Loves  Park,  IL  60521 

102  North  Quincy,  Hinsdale,  IL  60521 

332  North  Avenue,  Highwood,  IL  60040 

R.R.  #2,  Elizabethtown,  IL  62931 

501  East  Lark,  Morrison,  IL  61270 

400  East  Overton  Street,  Tuscola,  IL  61958 

2175  18th  Street,  East  Moline,  IL  61244 

R.R.  #1,  Box  117,  Kenney,  IL  61749 

R.R.  #1,  Box  46,  Cougerville,  IL  61729 

Route  #1,  Box  75,  Colona,  IL  61241 

Box  513,  South  Holland,  IL  60473 

2396  Little  Rock  Road,  Piano,  IL  60545 

Box  152,  Lenzburg,  IL  62255 

R.R.  #2,  Chenoa,  IL  61726 

1726  Delavan,  Lincoln,  IL  61656 

Box  343,  Reynolds,  IL  61279 

800  South  Blaine  Street,  Peoria,  IL  61605 

435  East  Marquette,  Ottawa,  IL  61350 

313  Morgan  Street,  Peoria,  IL  61603 

R.R.  #2,  Havana,  IL  62644 

1 1 7  Lake  View  Drive,  Lenzburg,  IL  62255 

R.R.  #1,  Versailles,  IL  62378 

522  E.  Marquette  Street,  Ottawa,  IL  61350 

1241  South  Avenue  "A",  Canton,  IL  61520  .... 

418  Overton  Street,  Marseilles,  IL  61341 

R.R.  #3,  Box  327,  Eureka,  IL  61530 

R.R.  #1,  Virginia,  I L  62691 

R.R.  #1,  Box  160-D,  Sandoval,  IL  62882 

1419-D  E.  Wheeler  Street,  Macomb,  IL  61455.  . 

R.R.  #1,  Effingham,  IL  62401 

R.R.  #1,  Teutopolis,  IL  62467 

1217  N.  5th  Street,  Vandalia,  IL  62471 

110  Tamarack  Avenue,  Morton,  IL  61550 

R.R.  #2,  Blandisville,  IL  61420 

1213  Franklin  Une,  Buffalo  Grove,  IL  60090.  .  . 


Clay 

Jo  Daviess  . 
Jo  Daviess  . 

Stark 

Livingston  .  . 

LaSalle 

Fulton 

Peoria 

Massac .  .  .  , 

Cook 

McLean.  .  .  . 
Grundy  .  .  .  , 

Will 

Cook 

Cook 

DuPage.  .  .  . 

Cook 

Cook 

Piatt 

Cook 

Peoria 

DuPage.  .  . 
Sangamon. 

Bond 

Lake 

DuPage.  . . 
Sangamon. 

Lake 

Cook 

Kane 

Winnebago 

Cook 

Lake 

Hardin .... 
Whiteside  . 
Douglas.  .  . 
Rock  Island 

DeWitt 

Woodford  . 
Henry  .... 

Cook 

Kendall .  .  . 
St.  Clair.  .  . 
Livingston  . 
Logan .... 
Rock  Island 
Peoria.  .  .  . 
LaSalle  .  .  . 
Peoria.  .  .  . 
Mason.  .  .  . 
St.  Clair.  .  . 
Morgan  .  .  . 
LaSalle  . . . 
Fulton  .... 
LaSalle  .  .  . 
Woodford  . 

Cass 

Marion.  .  .  . 
McDonough 
Effingham  . 
Effingham  . 
Fayette  .  .  . 
Tazewell . . 
Hanc 
Lake 


12-20-84 
12-28-84 
1-4-84 
1-4-84 
1-4-84 
1-17-84 
2-22-84 
2-22-84 
2-22-84 
2-22-84 
2-25-84 
2-25-84 
2-25-84 
2-25-84 
2-25-84 
2-25-84 
2-25-84 
2-25-84 
3-11-84 
3-19-84 
3-19-84 
4-6-84 
4-6-84 
4-12-84 
4-19-84 
4-29-84 
4-29-84 
4-29-84 
4-29-84 
4-29-84 
4-29-84 
4-29-84 
4-29-84 
4-29-84 
4-29-84 
5-5-84 
5-25-84 
5-25-84 
5-25-84 
5-25-84 
5-25-84 
5-25-84 
6-10-84 
6-10-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
6-20-84 
7-1-84 
7-1-84 
7-1-84 
7-8-84 
7-8-84 
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EXPLOSIVES  LICENSES  ISSUED  —  1983  —  (Concluded) 


License 
Number 


Name  of  Applicant 


Applicant's  Address 


County 


000  1536 
000  1537 
000  1538 
000  1539 
000  1540 
000  1541 
000  1542 
000  1543 
000  1544 
000  1545 
000  1546 
000  1547 
000  1548 
000  1549 
000  1550 
000  1551 
000  1552 
000  1553 
000  1554 
000  1555 
000  1556 
000  1557 
000  1558 
000  1559 
000  1560 
000  1561 
000  1562 
000  1563 
000  1564 
000  1565 
000  1566 
000  1567 
000  1568 
000  1569 
000  1570 
000  1571 
000  1572 
000  1573 
000  1574 


Charles  J.  Ernat.  .  .  . 

Ken  E.  Sheely 

Glenn  J.  Wehe 

Alfred  L.  Baker 

Clarence  R.  Goble .  . 
Jerry  Joe  Vawter  .  .  . 
John  W.  Fregeau .  .  . 
Patrick  T.  O'Shea.  .  . 

Frederick  F.  Gill 

Roy  M.  Seright 

Harold  F.  Burley.  .  .  . 
Paul  A.  Brewer  .... 
James  H.  DeVillz  .  .  . 
Roy  Alan  Lathrop.  .  . 
David  M.  Happel  .  .  . 
Gerald  C.  Karlson  .  . 

John  M.  Katzke 

Joseph  F.  Kreps  .  .  . 
Robert  D.  Schuett  .  . 
Richard  L.  Waters  .  . 
William  S.  Tucker.  .  . 
Steve  E.  Herrick.  .  .  . 
William  G.  Boerner.  . 
Thomas  W.  Boerner . 
Glenn  R.  Benson .  .  . 
Charles  F.  Butler .  .  . 
Herbert  A.  Kaufman . 
Ronald  J.  Mitchell  .  . 

Franklin  Kotler 

Ronald  R.  Weszely  . 
Theodore  Doucette  . 
Robert  C.  Olson.  .  .  . 
Robert  Lee  Wettstein 

Craig  C.  Biers 

Paul  E.  Finley 

John  L.  Hill 

Geoffrey  A.  Langley . 
Clyde  L.  Partoament. 
Gerald  E.  Phillips .  .  . 


R.R.  #1,  Box  32A,  Granville,  IL  61326 

R.R.  #2,  Forreston,  IL  61030 

3338  North  Hamilton,  Chicago.  IL  60618 

R.R.  #1,  Kilboume,  IL  62655 

Box  73,  Westfleld,  IL  62474 

721  South  Johnson,  Macomb,  IL  61455 

10855  McVicker  Avenue,  Chicago  Ridge,  IL  60652 

8242  8.  Sacremento,  Chicago,  IL  60652 

Route  #2,  Galatia,  IL  62935 

4501  Kratzville  Road,  Evansville,  IN  47710 

R.R.  #1,  Virden,  IL  62690 

105  Hunter  Avenue,  Taylorville,  IL  62568 

R.R.  #4,  Harrisburg,  IL  62946 

R.R.  #1,  Claremont,  IL  62421 

512  West  Worth,  Geneseo,  IL  61254 

Route  #5,  Dixon,  IL  61021 

2724  North  Dechman,  Peoria,  IL  61603 

1102  7th  Avenue,  Sterling,  IL  61081 

Box  231,  Clayton,  IL  62324 

409  Pearl,  Warren,  IL  61087 

Route  #1,  Box  284-D,  Bonnie,  IL  62816 

R.R.  #1,  Victoria,  IL  61485 

18676  Brooke  Avenue,  Graysville,  IL  60030 

920  Ridge,  #215,  Elk  Grove,  IL  60007 

Box  305,  Duke  Center,  PA  16729 

4733  Honeysuckle  Lane,  Owensboro,  KY  42301  .  . 

2401  Alta  Vista,  Waukegan,  IL  60087 

806  Washington  Avenue,  Johnston  City,  IL  62951  . 

Route  #2,  Box  105,  Rushville,  IL  62681 

2631  North  Nordica,  Chicago,  IL  60635 

Box  286,  Bureau,  IL  61315 

6105  N.  Pecatonica  Road,  Pecatonica,  IL  61603  .  . 

R.R.  #1,  Eureka,  IL  61530 

404  Cleveland  Avenue,  Rochelle,  IL  61068 

253  W.  Van  Buren,  Greenview,  IL  62642 

114  E.  Raymond  Street,  Harrisburg,  IL  62946 

846  South  Douglas,- Springfield,  IL  62704 

25  Ridgeview  Drive,  Springfield,  IL  62704 

R.R.  #2,  Box  164.  Cartervllle,  IL  62918 


Putnam .  .  . 

Ogle 

Cook 

Mason.  .  .  . 

Clark 

McDonough 

Cook 

Cook 

Saline .... 

Macoupin  . 
Christian  .  . 
Saline .... 
Rlcf 
Hen 

Lee 

Peoria.  .  .  . 
Whiteside  . 
Adams  . .  . 
Jo  Daviess 
Jefferson.  . 

Knox 

Lake 

Cook 

Lake 

Williamson. 
Schuyler .  . 

Cook 

Bureau  .  .  . 
Winnebago 
Woodford  . 

Ogle 

Menard .  .  . 
Saline .... 
Sangamon. 
Sangarron. 
Williamson. 


7-8-84 

8-3-84 

8-3-84 

8-3-84 

8-4-84 

8-4-84 

8-12-84 

8-17-84 

8-17-84 

8-17-84 

8-22-84 

8-23-84 

9-13-84 

9-13-84 

9-13-84 

9-13-84 

9-13-84 

9-13-84 

9-29-84 

10-3-84 

10-3-84 

10-3-84 

10-3-84 

10-3-84 

10-3-84 

10-4-84 

10-13-84 

10-13-84 

10-14-84 

10-21-84 

10-26-84 

11-21-84 

11-21-84 

11-21-84 

11-21-84 

11-21-84 

12-2-84 


$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5,00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
$5.00 
No  Fee 
$5.00 
No  Fee 
No  Fee 
$5.00 
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STATE  OF  ILLINOIS 

1983  Annual  Oil  and  Gas  Report 
DEPARTMENT  OF  MINES  AND  MINERALS 


DIVISION  OF  OIL  AND  GAS 

William  G.  Stratton  Office  Building,  Room  704 

400  South  Spring  Street 

Springfield,  Illinois  62706 

George  R.  Lane,  Petroleum  Engineer 

OIL  AND  GAS  BOARD 

Chairman:     Brad  Evilsizer,  Director  of  the  Department  of  Mines 

and  Minerals 
Members:      R.  L.  Van  Fossan,  Collinsville,  Illinois 
Richard  Thomas,  Olney,  Illinois 
John  Homeier,  Springfield,  Illinois 
Edwin  C.  Prasuhn,  Fairfield,  Illinois 
Petroleum  Engineer G.  R.  Lane,  100  Andover  Drive, 

Springfield,  Illinois 
Secretary Judy  Voyles,  301  W.  Scarritt, 

Springfield,  Illinois 
Clerk  Dianne  Vose,  2036  N.  7th, 

Springfield,  Illinois 
Secretary Judy  Schafer,  528  Circle  Dr., 

Pleasant  Plains,  Illinois 
Clerk  Stenographer Carolyn  Heninger,  R.  R.  #2, 

Taylorville,  Illinois 
Clerk  Gary  Gray,  3107  Rita  Ave., 

Springfield,  Illinois 
Clerk  Typist Teresa  Wohler,  R.  R.  #8, 

E.  Lake  Drive, 

Springfield,  Illinois 
Clerk  Stenographer Serena  Ruble,  R.  R.  #1, 

Tallula,  Illinois 
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SUMMARY  BY  COUNTIES  OF  THE  NUMBER  OF 
WATER  WELL  PERMITS  ISSUED  DURING  1983 

SALT  WATER  DISPOSAL  WELLS  AND  WASTE 
DISPOSAL  —  1983  

WATER  SUPPLY  WELLS  —  1983 

TERTL^RY  INJECTION  —  1983   

WATER  INPUT  WELLS  —  1983 

Christian  County  

Clark  County 

Clay  County 

Clinton  County 

Coles  County 

Crawford  County   

Cumberland  County 

Edwards  County 

Effingham  County  

Franklin  County 

Gallatin  County  

Hamilton  County  

Jasper  County 

Jefferson  County 

Lawrence  County 

Macoupin  County 

Madison  County  

Marion  County  

Richland  County 

Saline  County  

Wabash  County 

Washington  County 

Wayne  County 

White  County   


PRODUCING  OIL  WELLS  (Wells  Completed  in  1983) 

Adams  County 

Bond  County  

Brown  County 

Christian  County  

Clark  County 

Clay  County 

Clinton  County 

Coles  County 

Crawford  County   

Cumberland  County 

Edwards  County 

Effingham  County 

Fayette  County 

Franklin  County 

Gallatin  County  

Hamilton  County 

Jasper  County 

Jefferson  County 

Lawrence  County 

McDonough  County 

Macon  County 

Macoupin  County 

Madison  County 

Marion  County  

Monroe  County 

Montgomery  County  

Perry  County 

Piatt  County   

Pike  County 

Richland  County 

St.  Clair  County 

Saline  County  

Sangamon  County  

Schuyler  County 

Shelby  County 

Wabash  County 

Washington  County 

Wayne  County 

White  County   

PRODUCING  OIL  WELLS  (Wells  Completed  in  1982) 
(Late  Reports) 


WELLS  PLUGGED  IN  1983 

Adams  County 

Bond  County   

Brown  County 

Calhoun  County  

Cass  County 

Christian  County 

Clark  County 

Clay  County 

Clinton  County 

Coles  County 

Crawford  County   

Cumberland  County 

DeWitt  County  

Douglas  County 

Edgar  County   

Edwards  County 

Effingham  County  

Fayette  County 

Franklin  County 

Fulton  County 

Gallatin  County  

Greene  County   

Hamilton  County 

Hancock  County 

Jackson  County 

Jasper  County 

Jefferson  County 

Jersey  County 

Lawrence  County 

McDonough  County 

Macon  County 

Macoupin  County 

Madison  County 

Marion  County  

Monroe  County 

Montgomery  County   

Morgan  County 

Perry  County 

Pike  County 

Randolph  County 

Richland  County 

St.  Clair  County 


Saline  County 

Sangamon  County  . 
Schuyler  County  . . . 

Scott  County   

Shelby  County 

Union  County  

Vermilion  County  . . 
Wabash  County  . . . . 
Washington  County 

Wayne  County 

White  County   

Williamson  County 


MINING  BOARD  ORDERS 


DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

400  S.  Spring  Street 

Springfield,  IL  62706 


PETROLEUM  ENGINEER 

GEORGE  R.  LANE,  704  Stratton  Bldg.,  Springfield  Office  Telephone 

Home  Address  —  100  Andover  Drive,  Springfield   Home  Telephone 

WELL  INSPECTORS 

BECK,  Robert  H.,  472  S.  Commonwealth,  Elgin  60120   312-888-2731 

BRACKETT,  Bobby  D.,  Box  226,  Robinson  62454  618-544-7228 

BRADLEY,  Edward  A.,  Junction  62954   618-272-7134  (Off) 

618-269-3444  (Res) 

BUZZARD,  Gary  C,  R.  R.  #1,  Mechanicsburg  62545  217-623-4012 

CLIFTON,  Everett  Riley,  Box  206,  Louisville  62858 618-665-3634 

618-665-3474  (Alt) 

GARMAN,  Harold  A.,  205  N.  7th,  Albion  62806 618-445-3146 

HIBNER,  Raymond,  R.  R.  #1,  Elwood  60421 815-423-5336 

HOLLENKAMP,  Richard,  301  Circle  Drive,  Salem  62881 618-548-0265 

618-548-2639  (Alt) 

JOHNSON,  Wayne,  R.  R.  #2,  Griggsville  62340   217-833-2546 

KIRK,  Charles  R.,  216  Park  Lane,  Carmi  62821    618-384-5781 

LEFEW,  William  R„  502  N.  Jefferson,  Harvard  60033 815-943-4566 

MARTIN,  Tom  L.,  1304  E.  St.  Louis,  West  Frankfort  62896 618-937-1200 

MICK,  Robert,  800  N.  5th  St.,  Mt.  Vernon  62864 618-242-2851 

NEWMAN,  William  T,  R.  R.  #1,  Gillespie  62033 217-839-2785 

NOBLIT,  Herschel,  402  S.  Central,  Casey  62420  217-932-5414 

SORK,  Marshall,  R.  R.  #4,  Fairfield  62837  618-842-2085 

SPOND,  Cleo,  R.  R.  #3,  Mt.  Carmel  62863   618-262-7694 

SUSSEN,  Richard,  R  R  #3,  Carlyle  62231 618-594-3795 

WARREN,  Max,  R  R  #2,  McLeansboro  62859 618-773-4453 

WIRTH,  Edward  L.,  R  R  #1,  Wyanet  61379   815-699-7012 

WISLEY,  Harold  M.,  205  W.  Eighth,  St.  Elmo  62458 618-829-9759 

618-349-8339  (Alt) 

FIELD  SUPERVISOR 

FRTTSCHLE,  Marion,  R  R.  #3,  Olney  62460  618-392-3271 

618-395-2952  (Alt) 

POLLUTION  CONTROL  OFFICER 

STURM,  Unard  R,  312  W.  Commerce,  Grayville  62844 618-375-5561 


217-782-7756 
217-546-1100 


DeKalb,  DuPage,  Kane,  Lake,  Ogle 

Crawford 

Gallatin,  Hardin,  Massac,  Pope, 

(Alexander,  Johnson,  Pulaski, 

Saline,  Union  -  Temporary) 

Christian,  DeWitt,  Logan,  McLean, 

Macon,  Sangamon 

Clay 

Edwards,  Richland-2N,  3N 

Cook,  Ford,  Grundy,  Iroquois, 

KsmkEikee,  Kendall,  Livingston, 

Will 

Marion,  Jefferson 

Adams,  Brown,  Calhoun,  Cass, 

Fulton,  Hancock,  McDonough, 

Mason,  Menard,  Morgan,  Pike, 

Schuyler,  Scott,  Tazewell, 

Woodford 

White 

Boone,  McHenry,  Winnebago, 

Jo  Daviess,  Stephenson 

Franklin,  Jackson,  Perry, 

Williamson 

Jefferson 

Bond,  Greene,  Jersey,  Madison, 

Macoupin,  Montgomery 

Champaign,  Clark,  Coles, 

Cumberland,  Douglas,  Edgar, 

Moultrie,  Piatt,  Vermilion 

Wayne 

Lawrence,  Wabash 

Clinton,  Monroe,  Randolph, 

St.  Clair,  Washington-Temp. 

Hamilton 

Bureau,  Carroll,  Henderson,  Henry, 

Knox,  LaSalle,  Lee,  Marshall, 

Mercer,  Peoria,  Putnam,  Rock 

Island,  Stark,  Warren,  Whiteside 

Effingham,  Fayette,  Shelby 


Jasper,  Richland-4N,  5N 


DIVISION  OF  OIL  AND  GAS 

The  Division  of  Oil  and  Gas  of  the  Department  of  Mines  and 
Minerals  is  required  to  enforce  the  provisions  of  "An  Act  in  Relation 
to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground  resources," 
and  the  Rules  and  Regulations  formulated  pursuant  to  the  provi- 
sions of  the  Act. 

It  is  the  duty  of  the  Division  to  see  that  oil  wells  are  properly 
spaced;  to  control  the  drilling  and  plugging  of  oil  wells  and  wells 
drilled  in  connection  therewith;  to  see  that  necessary  precautions 
are  observed  to  protect  the  workable  coal  seams  through  which 
wells  are  drilled  and  to  prevent  pollution  of  land  and  fresh  water 
supplies  resulting  from  oil  field  operations. 

Permits  must  be  obtained  from  the  Division  of  Oil  and  Gas  before 
wells  are  drilled  for  oil,  gas,  water  supply,  water  input,  gas  input, 
air  input,  salt  water  disposal,  and  structure  test.  In  1983,  5,929  such 
permits  were  issued.  The  Law  requires  that  for  each  well  drilled  or 
acquired,  the  operator  must  furnish  the  Division  with  Bond  cover- 
age to  guarantee  the  eventual  plugging  of  the  well  with  the  satisfac- 
tory restoration  of  the  well  site.  The  State  oil  well  inspectors  are  in 
attendance  to  supervise  the  plugging  of  all  abandoned  drill  holes, 
which  in  1983  numbered  1,961. 

The  Division  furnishes  copies  of  permits  and  plugging  affidavits 
to  the  State  Geological  Survey,  and  is  charged  with  the  responsibil- 
ity to  seeing  that  well  logs  and  cuttings  are  sent  to  the  Survey.  The 
Division  also  receives  and  records  completion  data  on  wells 
drilled. 

The  Rules  and  Regulations  of  the  Division  provide  for  the  calling 
of  public  hearings,  upon  written  request  of  any  interested  person, 
for  the  purpose  of  taking  action  with  regard  to  any  matter  within 
the  jurisdiction  of  the  Department.  All  such  hearings  are  made  of 
record  in  the  Division  and  are  open  to  public  inspection. 

The  Oil  and  Gas  Board  consists  of  four  members  and  the  Director 
of  the  Department,  and  is  subject  to  call  by  the  Mining  Board  for 
advice  and  consultation  on  matters  pertaining  to  the  oil  and  gas 
industry. 


THE  MOST  ACTIVE  OPERATORS  IN  ILLINOIS 
DURING  1983  ON  THE  BASIS  OF  OIL  PERMITS  ISSUED 


FIRST:  Marathon  Oil  Company,  P.O.  Box  277,  Bridgeport,  Illinois 

62417 
SECOND:  Longhom  Resources,  Inc.,  P.O.  Box  1111,  Mineral  Wells,  Texas 

76067 
THIRD:  Black  Star  Petroleum  Corp.,  2743  Long  Beach  Road,  Oceanside, 

New  York  11572 
FOURTH:  Homco,  Ltd.,  P.O.  Box  3312,  Springfield,  Illinois  62708 

FIFTH:  Exxon  Corp.,  2000  Classen  Center,  East,  Oklahoma  City, 

Oklahoma  73106 
SIXTH:  Jasper  Oil  Producers,  Inc.,  P.O.  Box  3785,  Round  Bam  Centre, 

Champaign,  Illinois  61821 
SEVENTH:  Texas  Gas  &  Oil  Company,  Route  #1,  Box  135,  Mineral  Wells, 

Texas  76067 
EIGHTH:  Christa  Oil  Company,  P.O.  Box  637,  Robinson,  Illinois  62454 

NINTH:  Elmer  Oelze,  Jr.,  R.R.  #1,  Nashville,  Illinois  62263 

TENTH:  Richard  W.  Beeson,  Box  2777,  1018  Lincoln  Avenue, 

Evansville,  Indiana  47714 
ELEVENTH:  McDowell  Brothers  Oil  Co.,  220  W.  Church  St.,  Box  158,  West 

Salem,  Illinois  62476 
TWELFTH:  Omega  Oil  Corp.,  2421  Willowbrook  Pkwy.,  Suite  522, 

Indianapolis,  Indiana  46205 
THIRTEENTH:       Hocking  Oil  Co.,  Inc.,  P.O.  Box  162,  Mt.  Carmel,  Illinois  62863 
FOURTEENTH:     The  Superior  Oil  Company,  P.O.  Box  31,  Crossville,  Illinois 

62827 
FIFTEENTH:  W.  L.  Belden  Trust,  P.O.  Box  158,  St.  Elmo,  Illinois  62458 

SIXTEENTH:  Van  Fossan  Oil  Associates,  400  N.  Bluff,  P.O.  Box  472, 

CoUinsville,  Illinois  62234 
SEVENTEENTH:  Triple  G  Oil  Co.,  Ltd.,  P.O.  Box  631,  Mundelein,  Illinois  60060 
EIGHTEENTH:      John  Carey  Oil  Co.,  Inc.,  4140  Grand  Ave.,  P.O.  Box  10339, 

Des  Moines,  Iowa  50306 
NINETEENTH:      Missouri  Energy  Development  Co.,  982  Conestoga  Drive, 

Ballwin,  Missouri  63011 
TWENTIETH:         Republic  Oil  Company,  Inc.,  P.O.  Drawer  D,  Fairfield,  Illinois 

62837 


10 


§i 

-J  O) 

CO  y- 

^(J 

b  cc 

IS 

LUQ 
Q-  LLI 
U.  O 
O  O 

z  m 


LU 


lU 


^  s 
i^ 


0)  tS 
2h 


S3l 

0£ 


111 


II 


1^ 


■.-  CO  o)  T-  CM     .  00  eg 


.  CM  ■>-     ■       in       CM 


■-         O CM-^'-i-'-         IT)      .  CM      ■         in      ■  T-      .,- 


81 

OO 
>^ 
CD  CO 

CC  LU 

iJ 

D  O 
CO 


■*      !  CM 


CM       inojcTJCMO       into       ncM       in 


in  O)  cT)  CM  o       in 
T-  •-  0»  CM  CM     .in 


S?§  :S-?2  :S 


CM         CO         CO CMOOTtT-      .         00 CM<D         r-      .  t-      -TtO         CO 


o|i 


<J>  Tf  r^  CM       .  CM  CO 


Q  '-  in       CO    •  o 

CO         00      .  CO      .  CM 


S      o    .g    .CO    ..o^cMggm^    .Q^    .inco    :  •"  8  ^  g    !  8  $2  J;  g    ;  g?  gj 


ii||ifliiiii.i|ill|i|li|}|iliiif  Nirl 


1 1 


11 


.  r~     .     -CM 


r^     ■  m  y-  0>  y-     .CO 


<gr;io 


?:^s 


(O  IT)  O)  CM 


(O  in      "a-h-cocopjiD 


llliillill 

CD(o(OeOCO(D(DOOO 


1: 


\msasiiii§§iisis^ 


iiisilllli3ll||!i 


i 


12 


UJ 

m 

Z 
111 

X 
h- 
U- 

O 

CO 

m 

2 

o 
o 

m 

> 

CL 
< 

ID 
CO 


i 
1 

o 

If 

" 

III 

S 

4 

o 

*i 

o 

ji 

in 

III 

f5 

m 

:   :   :   :   :  "^   :  ^   :   :  :   :   : 

§ 

II 

:   :   :^   :^2JQ   :   :  :   :   : 

' 

"'^l 

•■•-»CM^O 

? 

Plugged 
wells 

compd 

in 

1983 

i^'^S   :^^§   :   :~   :   : 

i 

Oil 
wells 
compd 

in 
1982- 

:   ;«>  i^-gi^   :   :  :   :   : 

§ 

Oil 
wells 
compd 

in 
1983 

:   ::?   :'SS   :   :   :   :   : 

s 

Total 

Oil 

Permits 

1983 

;^;^:2Ss;;~;; 

i 

' 

Tazewell 

Union 

Vermilion 

Wabash 

Warren 

Washington 

Wayne 

White 

Whiteside 

Will 

Williamson 

Winnebago 

Woodford 

i 

13 


g-5[S$2°?«=i55$^SJS[SS'"S2^9'"2f^SsS?5^   :^!?S^ 


-liriiilill 

OQ-Q-Q-Q-Q-Q-Q-CCO: 


:c5( 


Si 


Ni^- 


o  ■*  g 


Tt  00  1-   CM  I 


i2  5^^S5° 


T-  (D  ••-  O  •*  O) 


■a-ooiococMt^coiooo'* 

T-<NO)TfCMC0COC0C0PJ^ 


io  ni 


0)   c        w   ^   c 

0.  «£     PS^ 


I  J  ;  :  ;  !  :  ;  ;  g,  :  :  ;  ;  ;  ;  :  I  :  ;  i  !  ;  i  ■  ;  :  ;  :  :  ;  i  :  ; 

<<d5inoDCDOOOOOOOOOC5oOQQQQlUlUlUU.u.U.li.OOOII 


14 


_i_ij_i_i_i  _i_i_i_i    _i_i    _i    _j  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i 
dddddd     dddd         dd         d         ddddddddddd 


§1. 


®  3  Qj  ©  5  2  g  ^  3  2  2 


2S 


li 


W  d  WW  >  >  w  2  o  I  c 

S  S  (5  <5  3  S  (5  ,>;o  «  S 
t-a.Hi-<<i-oa:wQ. 


< 

CO  ^ 
O  CO 

Q.  00 

CO  oi 
m  — 

IS 

uj  b 

^  HI 

< 

CO 


5 


Hi 


^^!i! 


WZ  Z  2  W 


^«S 


is 


:z  JiJ 


UJ  §  $  lU  § 

z  w  z  w  z 

§  UJ  UJ  lU  UJ 

wzzzzcozwz 


i^^' 


z  5  M  m  CO  z 

111  ^  UJ  HI  LU  > 
§Z§§§lli 


§    l^^lili  g§i    11    i    liiiiiiiiii 


^  CO  ^  -S 

CO  cvi  cA  ™  ri ««  8 


I     Iflliil 


d  ^      ^liiuy 


£1 


ih 


Q.IU<ZCOCOSSCDXCO 


^^^ 


li  III 


iiirii^  ill 
'^iUii  III 


^5 


il 


^^ 


^liiSslllfi 


^1  ^^piSSiiiE^  i? 


IS 
id 


15 


OOOOOC3C30000 


do     d 


S2 
dd 


d  d  d  d     d 


oooooooo 


05     O)     O     O)     CT)     0>       yj 

^cccccccccg 
Sccccccccc> 


5.?£, 


S7  8  7 
-I 

—  ceo 


a  CO 


fa  5  c\j  <n 

«  S  <N  CO 


l§i 


§§ 


■  0)0)0)0)0: 
c  c  c  c  g 

5 WW WWW   £ 

c  ,_  ^  ..  ^  L-  a 

fl)    (0    (0    <TJ    (TJ  .™     >* 


ISs 


nil 

<0  oZ  W 


^  ^  z 
zz"" 

in  in  '^ 


Si' 


;_  ^  IT)  z 

g;^MCO 


lij  CO  <o  '- 
ZW,'^Z 
^8 


UJ  LU  W 
Z  2   o 

?  lU  (D 

S"w 


CO  S  b  CO  <D 


zw|| 

§   o  ?  ? 

°  w  8  S 


1$ 

*"  rl;  *> 
z2(D 


Szl? 


CM  ^ 


i  ^ 


1^ 


CO  CO 


UJ  m  §  § 
w  w  z  w 

m  lu  §  UJ 

§§§§ 
w  z  w  w 

CO  w  CO  CO 
CO  CO  CO  CO 


UJ  >  §  UJ  UJ 

O  S  ^  O  o 

Z  ^  ?  W  W 

""  ?  O  ""  " 

rt  00  '"  pj  ^ 


CO  rt  CO  uo 


Pip 

>  O  c5  O  Q 

lo  CO  o  if)  iS 

CO  CO  ^  CO  CO 

W  Z  W^  Z 

b  in  ^  b 


;k  '-  Q  ? 


c\j*<5uj23** 


O    i-^    S    Si    op    Q 


-  -  -  ^  (J) 


CO  ^    ™ 


CM  Q 

to  ©  w  -»= 

5     5ll 


cmQ 

*-<o 

if 

>  z 


i 

w       2" 


3      O 


f  s. 

Z     " 


|?o 
.»    ■iBSddod'''^'® 


U 


"*       2      ,  oC-iceOOOO  2  I  |o  I  §(3 


I' 


Si  I 


I  S  I  I  «  .1 .1 1 1 11 

IQO-^OOZZZZOiQ. 


6  I  !g  6  §  I 


o  -3 

O    _ioB 
<    (0  5 

ill 


of 


85 

W     o    <B  i'    ™ 

i  U". 


O    2    t    O    C    t    i; 
OCQ.OCQ.OO 

§  I  O  jj  I  O  uj  ^j 
■g-  §  I  i-  §  § 


guj| 


16 


5 

CO  o> 

octo 
uj  b 

^  UJ 

< 

CO 


w  CO  w 


LU  >  > 
$UJUJ 


111 

tr  xo 


?"  Z  Z  2 


CO  Tt  ^  CO 
_i  _i  _i_i 

dc3  do 


_i_i  _i  _i 

dddd 


-  2  a  i  t;  §  3 

IT)  ■>*  ■*  ■?  ID  K  ■* 

-J-J-i  _i_i_i_i  _i 

ddd  dddd  d 


'SS 


8  8 


>   ^   0}   o 
X    Q.  Q.  Q. 


OJ  _g    U    CO  ■^    >.  O    3   o  ^ 


CM  Si' 


coz  z  z 


W  ^  CO  "^ 

,9!  >  UJ  m 
"5cn  wz 
§  UJ  m  4) 
wz  CO  en 

UJ  UJ  UJ  > 

CO  tn  z  g 
5||m 

C3)  CO  rt  CO 
Z  Z  to  CO 

CO  CO  <D  CO 
CO  CO  CO  CO 


o  o 

Z  (« 


m  00  CO  52 

1^  UJ  UJ  § 
^  UJ  >  UJ 

^cog  CO 
z5uj5 

O  CO  CO  CO 

SCO  S  CD 
CO  C3)  CD 


^  COUJ  ^ 


UJ  UJ  >  UJ 

zcn  g  z 

§§UJ§ 

b  b  b  b 

CO  z  coco 
b  b  b  b 


z  S  S  £ 


.,5 
^§1 


§*^    ii. 


5d 


Sm-IQ.        Q-CCOCO 


III 
ill 


h 


11 


,       8  S  8 
g  8g>lll 

c  DC  E  'S  '2  "2 
>      •  ?  to  CO  i5 

<  d     oc  be  ir 
o 


II 


I  d     ^toS 


i  ^ 


^  c 


Oo 

UJc 


§    Hi 


-3     C     O 

UJ  UJ  o  u. 


sr' 

tr  CO  I 


:    C    en 
I  O  LU 


17 


IT)       TTuOTi-Tt       Tt  n       in 


O       000(3       C30       O       CJ 


§8 


CU  CM 

§8 
E  e 


C\J  C\J 

11 

W  C/3  CO  (/) 

5f  If 


81 


ill 

O    CO    3 


?i9 

00  CO 

<N  O 


^ 

3165' 

1490' 

3044' 

3016' 

19' 

2585' 
3314'.  .  .  . 
-2426- 

^w 

Sj^S^- 

^  ^  ^  T  ^  ^  CD  ^  S  S  g  ^ 

§2<89?5^8'^SS^^ 
qeSe^ee^eSIoS 

WW        WQ-COW        COCO        5 


*P1 

zco  LiJ  CO 

o  o"'  o 

§  UJ  >  HI 
in  b  >  b 


$2 ;:  ^ 

z  z  z 

csj  CO  CO 

CO  CM  r^ 

CM  to  ^ 


(ogjco 

§UJ§ 

bob 

z  ?  z 


HI        I 


CM  in  r-  CM 


8z 

CO  - 


CO  z 
m  > 
S  m 

z  CO 


z  CO  CO  z 


"I 
CO  w 

i| 

CO  CO 


!i!§! 


55 


CO  CO  CO  CO      CO  CO 


225 


1 

LU  UJ 

5 

z 

5 

m  $ 

HI 

s§ 

§ 

z« 

? 

QqqQ 

iiii 

X  w  d  d 


^5 


C     g     ?  :*   _ 

liJIi 


^  i 

*  ra     ^  r  2  3 


™  =       is  o 
X  5      uj  S  I 


<  * 


T3  .!= 

E  S 


o  a) 


•i  i  i  i 
%  o  ^  o 

IIII 


^   IIII 

CO    CO     tC    CO 


z 
o   _ 

O    O 


if 


p  o;c|-  I 

0)    g    « 


O  c 

o 


51 

O   = 
O    c 

<l 

Si 


Z     ™   Q. 


Z    fo"- 

2  EE 

(Too 

<  -IT 


^  8  dci 

O  -o  X  X 
|S55 


CO 
^    Q. 


a 

81 

o  I 


18 


< 

CO  o> 

1^ 

oc  CO 
uj  b 

P 

^  LU 


O)  (O  CO 

odd 


§3i 
ddd 


d  d         d  d  d  d  d 


S  ^  5  (D 

ui  ^  ^  i^  ? 

Q  ;'     OO  2  C\J 

C    «>  S  ffl 


<  2  COOOQ. 


Q.       CO  < 


i3| 


z  CO 

^5 


CO  CO   O) 


Ol  111  LU  ^ 

b  b  CO  b 
z  z  z  z 


sli 


^  UJ  UJ  LU 

coz  z  CO 

LULU  >  > 

coco  1^ 

§§  LULU 

Is  ^S 

?  z  wz 

CO  CO  in  n 

CO  CO  CO  CO 


I 

?  CM 

ID  (^ 
CM  "■" 
Ci5 


z  z 


1^ 

coW 


CO  CO         w  CO  cb 

CO  rt       o>  CO  O) 


z  z 

ii 


«  £:  !"  A  * 


^.s, 


2  £   o 

*5  ao- 


trxSsoS 


«d 
2co 


^1 


coQ^ 


u.<a* 


K  * 
0_i 


II 


9  5?  E -IPS" 


E 


(So 
50 


c 

I 


iiJ 


a:  CO  S  M  I  " 


"Is! 
"8  »! 


'^  ^  z  z  z 

cozoScA  J^ 

||§§UJ 

z  z  CO  CO  CO 

o  o  o  o  o 
UJ  UJ  UJ  ?  LU 

zzzfz 

§§§§§ 
CO  CO  CO  CO  CO 


$  a)  .    3  - 

g<||  § 
Q.  uJdOO 


I 


19 


O  O  C3       O  O       O 


3     5     ^is?|sS     !5J55     S 


O       OCDOOC3       OO 


i?§ 


«  aj  O  u)  (0 


II' 


■>-  CO 
$  > 


§§<  <Q. 


cvi  in  oi  M 

^  <N  ^  r^ 

2  CM  Cy  Tl- 
§   «   w<^ 

rill 


5iu 


CO  O  CM 

2  W  CO  w  z 
UJ  ^  UJ  ^  liJ 
5lU§LU§ 

mis 


o  i=  00 


UJ  UJ  > 

zco  g 

§§LU 


CO  CO  cO  ^cococo^       cOcO^ 


C   =tfc 

11 


'  C  do   Q. 


i         S" 


i3  i^Sig 


lllll 

OC  OQ.  O  CO 


cr  B 


112^ 


|§* 

«  E^ 
ON  O 


i 


t^ 


si  2  2 

tll<<fS5ii 


20 


11 

oi  c  > 

Solo 


II 

in  <n 

IS 


CD 

;?« 
ii 

cc 
liJ 

Q. 


^1 


i    i§^    §    § 


f:^ 

SS 

S 

^? 

Si 

8?; 

55 

> 

11 

o  o 

111 

^^ 

2 

UJ§ 

§ 

°li? 

° 

Si^ 

^     ^ 


•c  * 

si 


85 
If 


I 


1 


8 


o  5 


11 


15 


\\A 


I  I 


sis 


J 

5 


21 


dddddddddddddcjcjcg 


CO 

^^ 

LLI  Q 

r  CO 

^^ 

<  C/3 

Pb 

LLJ  DC 

I-  HI 

Q- 


CO       CO       <r) 


S       S 


g        g 


(A    (A    01    (/)    U) 

9  ^  c  c  c 

oc  cc  tr  cc  cc 


5     5     § 


y      y 


CD  CO  ""  CO  CO 
(J  CD  00  C/3  W 

„  CO  §  CO  CO 
§  o«  o  o 


C§  O  CO  S  ° 

z  "  ^  ^  w 

b  <^  b  ?  b 

CO  00  CD  Q  CO 

CD  CO  CD  ^  CO 


.5  S  .3  ^  .™  ' 

"5  *  «  *  2 
c  c  c  c  c 


->   TJ-   CD  <V 


c-  =fe  ^  <»    IB    0) 


^1 
f 

c 
c 

8- 

1 1 
6 


<S    5. 


ooo 

c  c  c 

III 
i  ^  ^ 

522 


_a)_a><D<D(i)(D<i>a)fl)<D(i>QjQ)(D<Da) 
<i>  0)  o  5)  o  55  55  5)  5  Q)  55  55  55  55  55  55 

LULLI  liltU 

muj  ujuj  cocomujoCTtULLi 

cocoliJLjJcocouJm'-,coco""Sco 

.coco  .COCOOO  -OO 

«->y    ■       yy    .    .0Qoua3a5oQ 

oo'^'«oo""^miljcJoiiJUJoo 
^  ^  iS  £  ^  ^  iS  £  z  z  m  ^  z  z  m  m 

gir)?'P'u5io?*P'ooinir)ifiopcninio 
ir)ir)incoir>inin'>t'-CMC3j^>-c\j(3) 

■"t'-CMOTTtT-OJCn^'-CO't'-'-CDt 

,'Z  J^l  ^'S  ,"t  ,'1  ,1  ,°S  Jt  W  CO  CO  CO  CO  CO  CO  CO 
cocococococococo-^^^^^i-j2-^ 

(3)CJ>CJ)<3)C\IC\iC\IC\jT-'.->->-Tt'<t'<t^ 

^^^^0OCO0OGO»—      T-T-t-T—      T—      T-T— 

C>JTj-CO0OC\J^CO<PC\l'»CO<9C\ITf(D0D 

^  ^  ^  ^  5  I  5  I  <?  $  1 1  §  I  f  I 

££££££££££££££££ 

Ifliillliiiliiliilgis 

OOOOOOGOOOOOOOOO 
222222222  2222222 

^  i  M  i ; ;  i  M  ; ; ;  i ;  i  i 

z 

3 

O    d  Q.  Q.  a.  a.  a.  a.  Q.  Q.  Q.  a  Q.  o.  a.  Q.  Q. 

P    oooooooooooooooo 

5     LLimUJUJUJlUllJLLIUJUJUJUJllJlilUJLLI 


22 


5    3     § 

_i      _)      _i 

odd 


tr>  y-  eo  i~~      to       <o 

_!_!  _i_J      _1      _i 

d  d  (D  o     o     o 


S  §  §  §  a  I  I 
-i  -I  -I  _i  _i  J  _i 
(3     d     d     d     d     d         d 


I      I 


o  ^ 
P  z 

UJ  o 
<  CO 

Pb 

y  DC 


■*        UJ 

w     z 

I  I 


eg       '^ 


i  i 


I  I  S  I  I  I 


I  i 


«pzz 
zzz 

z  *  * 


2§5 


*  >..-e:  *  £■ 


5    5 


355 
boo 
III 


88  8 
56  o 
22     I 


iB  is 
22 


<66666o        -  ^ 


23 


§"^         iO         ioiOQ<3)2<0<»V«         CM 

J  _i       _!       _i  _i  _i  _i -i  _i  _i  _i  _i       _i 

do  d  ddddddbod  d 


(3(3     (3  (D  d     dddd ii. 


2S 


in 
I?? 

lis 

CO  Q.  0.  I 


11       I 


1  §  g  I 

0)  _)  _J  _l 


5    SS  ^  ^  _:        ^ 


CO  rt  n  -^ 

llll 

I  o  E  i 

<  Z) 


i.8 

ii 

S  CM 

oo 


o  3  ch  c5 
CO  c\j  cvj  eg 


9i  S  $  S 
>  >  >  > 


25 

OC  CO 
LU  CO 

tr 

LU 
Q. 


^1 


H 


-   ^ 


g- 


rtS5<3>^S<Dco8       rt 


^         I 


>  LU  LU 
2  WW 
LU5§ 


uj  z 

CO  CO 


§  cozz  zzcoco 

CM  bob  bbbb 

m  aQQ  QcoQco 

»-  05C0C0  cocococo 


n 


.1 


S  5  3  5  3  5  .t: 


11 


od     § 


r..2w 
til 
111 

O  OS 


CM   *  *  * 

:^^^ 

»  E  E  E 
c  CO  coco 

°  Q  QQ 


3    O 

8i 

if 


5  cocoi      I      tr 


=  1 
ra  CO  <o 
a.  Q.Q. 


III 

.9  -^ 

CO    3    3 

2  CO  5 


If 
C.2 

IS 


rli 

Q.  X 


3=8 
CO  o 


^.1 


<2  «  2 

»0   2  ^  Q.  CL  Q. 

-  .  ^r^l  56555 


£S^l_l      •'(0010101 

Su.     55c3(r     i-(-i- 


11 
|5 


24 


^>-T-T--tf>-eO'-ooo>( 


ddoddddddcadddcjcsdddddddd 


O  O  CJ  O  O  O  O       OOOCDO 


O             .  0>  O)  Oi    Oi  Oi 

Oi            ■  Cn  35  O)    5)  00 

ooooooo  o 

«««(/)«(/)(/)  (ft 

ccccccc  c 

«€€«€^€  1 

cccrococcrocti:  dc 


u)  to  8  8 


HZ 

go 

CE  CO 
IJJ  C/3 

lb 

DC 
LU 
Q. 


Z  2 

b  b 


g^ 


§s 


z  ^  '  >-  z 


^  ^  <o  .- 


w  ^  2  ^ 

Z  o  W  W  ( 

b  <o  b  b  i 

^  S  <-  c\j  ( 


:^^! 


pi 


o)  cvi  >  5 


zz 

in  in 

Jen  wzi 
J  w  z  <° 
J  z  z  w 

,  5  UJ  UJ 

J  b  b  b 


§5 


§SSS: 


CO  c^  z  CO 

t-  •-  (O  »- 

Z  Z  r-  Z 

CO  (o  CO 

C/5  (/)  S  tS 

O    O  ^  LU 

iiro 

lil  UJ  >  5 

bb>  Z 

(O  c\j  in  ,,, 
<o  to  o  t^J 

b  CO  w  w 


,.,  $2  ^  J?  § 


U  Z  (O  z  ^  -, 

CO  r^  to  _  z 

2  ■"  r--  ■"  o  CD 

"5  cj            o 


Z  UJ  j^  LLI  UJ    o 

§i$2i§§ 


^B 


^5° 


:,  -  -  CO 


CO  d}  s    u 
i§5^ 

«ZZ  lij 


55 


W  ^«ZtO 

>  lij  iij  CO  5 


S   •*         C\J   CM  CM  ! 


T  ':■  5   ■ 

ill. 


-J_J_i_l_i_l_l_ILLQ.QQQ<<<<<<<C<  ■  ■-—'^ 


m  CO  1^  P 


555§5|l2.isf  55*..  .|*| 


ilii 


SIS 


ii|^=^^-i|ll|co 


OOOOCJOOOOO 

cccccccccc 


]8 


ccccccc 

-    -    -    m    <B   <C   <B 

E  E  E  E 


$S$5t;'£EEEEEEEEE 
rararaWD  .toui'Siww'S 


E  -E  e 

(DO 

E 


-cowcocococoto5s!;>>>>>>>>>>>;^;^:s     ^_s;5s 


C3C3(3C3C3C30C3 


Ecc_cccccccccOOO 


of  of  I  E 

~!  ~!  Q- « 

lu  lii  <  S 


25 


!§!*2(N^88oQScocon(r)coSrtcocr)(r35o)0)o8o§Sc\jSioin'? 
_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_iJ_i_i_i_iJ_i_i_i 


■<t   LO  rt  rt   ^1  ^  ^  5  ^ 

dddddddd     d 

co"^  '^  CO  ^Sl  S  '^  '^  ^ 

E 1 1 E  8 II i  i  i 

<°iJ  ^  5  "  S  S  >;  >;'^ 

COCQCQCOSCQOQOO 


?    Q  s  s  s  ^ 


T—   O)  ^  O)  CT) 


:ii' 


8° 


S81 


O  IT)  O  -^  "-   "- 


8ii§§8§§§i§§§§S§ 

cSir^cirmiririr^irircirir 

c   c   c   c   c   c  , 


ccccccc  __ 

n  .a  n  .o  .o  .a  .a 
000000° 
cc  cc  cc  IT  cc  cc  cr 


13  ^ 

o  o 

:  cccr 


cc  o 


$   :  CO  < 

n  -,  '"  ' 


•  ^     8 

ICOW;.  C0C0LlJcrtZW>c}5 

:zmb 

■i 


CO  ^  uj  o5 


Pi 

^  cQ  " 


III 


-co^S§ 

2   C\J  CO  to  CO 

f:  d  ^  ■" 
c\j  CO  m  ^  t^ 


25 


^§1 


T\J  CO  CP  (O  (O  CO  < 
,^  (5  ^  CO  ^  CD  < 


$bStu 

t/3  CO  (O  10 

Lu  z  z  z 


i  (o  8 , 


5  o  §  UJ  CO 


1-  (O  CO  ( 


CO  CM  CO  CM  > 

>  -  -  -  -  ^ 

CT  z  Z  Z  Z  '- 

m  LU  LU  lU  liJ  05 

COCO  z  z  z  > 

LU  UJ  LU  LU  UJ  Z 

z  z  z  z  z  „ 

to  z  "^  z  z  > 

UJ  LU  ^  LU  LU  Q 

b  b  b  b  ^  ft 

z  CO  z  CO  CO  CO 


i      I 


si! 


1^, 


Ol  LU  ^ 

bob 
zz  z 


^,  ^   ^  ^  CM  CM  CM 

;  §  §  m  LU  UJ  LU 
-  z  w  CO  CO  z  CO 

cocoz^ll 

liJ  ^  §  lU  UJ  LU 

z  z  CO  z  CO  CO 

SCO  CO  C3}  CO  CO 
CO  CO  O)  CO  CO 


I  ^ 


iQ.Luiu_ioooOQm(2a5-^§§§d5a5ooooococo<< 


$CM^5; 


*  : 5(0 

O     I    -^    C3) 

§  m  7 .9> 


SnfflffloSoooooooooOfflnnn 


155, 


55 

bb 
as 


c  c  c 
h3t!3r3 


3S§mCjj:^:^:ba:bobb6bb6bba:a:n:a:bb$8in£i5§m 


a  I  n^ 


to  .2  S  S  to  .£  In  -ffi  m 


■a  .2  .£  .2  .2  «  -S 


_..  nj(o£(o££££^£i££i..  ..  ..  .. 

2QQQOQOOOOOOOOOOQQQD 


3    ^ 


<2  >-  >■   ii.'   >,  (O     ■     •     ■ 

©oa  08  B  -S  e  2  5  2 

^>:>^T3'*ooo 


26 


S 
o> 

I-  z 

s^ 

DC  C/D 
liJ  CO 

CE 
LU 
Q. 


I?  Ill    p    i    nn 


_j     _i  J. 
odd         d         d(D     odd         dd         d         dddd 


CNJ  g  M  (N 

CM    g  CM  CN 

«  O  w  « 

O   (J  o  o 

F,2  c  c 


—  £ 

(0    >. 


CM    m 
11 


g]  t?  t^i 


m 


2g] 


UJ  UJ  5  UJ  5 

CO  W  W  CO  z 

§§  $  §LU 

z  z  z  coz 

LU  lij  UJ  m  > 

z  CO  CO  CO  g 

coz 


CO  CO  z 
5§5 


i§ 


z  z  CO 

Hi 


coz 
z  CO 


zcoco ;- 


CM  -7  '^ 

5     II 


I  If    I 

CO      coco  CO 


:    ID*?- 
fflpco      coH 


*5 


§  §  I  i 

dddd 


$     ^  ^  ^ 

^       (O  CO  '- 

•*  '^  d 

I  -  -  I 

^  ^  ^  i 

LU         LU  LU  $ 


UJ         >         UJ 
Z         ^         Z 

I         I"         § 


III 


Ilia 


363 

O  ■*  (3    . 0  CNi  ( 
ai-  Q.*  S.(^  i^ 


WW 

li 

II 

o  o 


I  ii 


66 

1^ 


11    I 


z  66 


Z   S 

°l 

z  s 
p  CO 


^^ 


5   oils 


UJ  it  3  I  ^  !^ 


6  6 

6  6 

2  2 

is  ^ 


27 


odd     odd 


in  in  3S 
J3J3JL 


III     1^  i  i 

_i  _i  _i     _i  J  _i  _i 

c?e}o o-ia ta d- 


8     -  8 


a:^ 


^^is 


ill  iiil^il 


i  I  111  all  £  ^  i  <tJ  ^  ^  8 1  2 1  S  S  s  fil  I     1 1  ^  g;i  I  s  II  HI  i 


_  O  CO 
n  (CO 


gg 


i 


1^  I 


UJ  CO  i 
CO  ^  I 


liJ  UJ 

i8^ 


>  coz 

moo 
"'  m  m 
P  WW 

i|| 

b  n  <o 


§§g  8si 


iH 


uj5§ 

,  CM  t^ 


h 


LU  >  ^ 
^  UJ  UJ 


Mi 


k 


i^  til 

|tz     uiuJ^ 
Q  f  W      2  2  S 


r-  oj  ^ 
SStr 


iil         I 


*   • 

X 

o  o  o 

?  ■ 

i 

^^^ 

255- 

>. 

0.0.0. 

QC   =tt: 

^ 

iZi22 

IS 

E 

trtrcc 

OQ 

s  -j  -5 

a. 

2'S'X 


11^ 

.2  I  CD 
65^ 


Si 

U  I 


.s86  888 

■ffo  6  6  o  o 

lU  III 

dll  III 


obo 

c  c  c 


888      8 


88  8  8 

56  6  o 

II  I  I 

is  I  I 


28 


go 

CE  CO 
LU  CO 

lb 

CE 
LU 
Q. 


in  m 

do 


dd 


OO  O  CD  O  G 


CM  cj 

in       52  <o 


■7^'7o<oJ7'7^jr$2otD'7pjOc<i$2<'' 

(D  ^    D>  S    C    >:    m 


•  3,  l-~  CM 


cn^     .  ..   in  ^     •  .•  m  ^     ■  ^  i^  jt  fcj     ■  -■   m  9  g  «  <0  C 
.,  ^^-_a,^--^^^o^o^cM|$^fC^$^l5:i$^S^g§^SS2255fe 

ll  l-l  .1  8  II  tl  ^  I  g  S- J  11  c  o  >-!  H  o  >-!  E  o  ||  ^  §  o  .^  g  I  I  o  I  o 
m  QQ  irtr         o-ir         o-bc         o-m         OQ.cQ5kkk 


g 

1 

2 

» 

II 

s 

'-' 

0 

6 

8 

6 

6 

P 

1 

To 

CO 

1 

(3 

S^ 


LU  > 

"8S 
z  z 

8g 


^z 


COM 

II 
if 

m  b 


Is 


ii 


S§K 


°  2  LU  UJ 

000? 


^     S 


ti 

o  o 
C3C3 

i  i 

X  i 


Xcv, 
3  P 


IS 

II 


Sid 


5 

CM  o)  5 

g>c3  (D  g  «  -j; 
g|<c8-iCL 


88 
66 
22 


^28 


^5)     5; 

ii   i 


§   § 


5  Q  =  ~  =      ■:= 


?§|lll      I 


29 


r^h-            h~       CO      ooco'^o)      g      jp      id  n  o> 

Kir)             if       in       ininiflS       in       in       in  S  in 

-i-i                 _i         _i         uJJ_i_i         iL         LL         LL  LL  U.' 

J3J2 d U Q  a  ci  <n Q d Q  Q  Q 


£  -f  in  S  S  m  r^ 
■9F  uS  in  •?  -SF  <?  ■* 
_i  u;  _i  _i  J  _i  _i 


'^CQin'-^oQI^'- 

|?|.h|^|.c 


s 

:     s 

, 

■^ 

- 

§ 

s 

E 

c           M 

1 

CM  <M  n 
£'  in  in  in 


I  ? 

(0  3 


ipiiii 
iiilili 

<^  «  ^  eg  CM  c\j  c\j 
^S  «,  £  £  £  £ 

«    03    (/)  ^    W    ffl  ^ 

,^  >  2  .a  .a  o  o 


y^!^ 


::    -    stiiiiS^ 


^U 


^   8 


^   i   ^ 


f ZZ  ZzZZ 

3:  t  •*  ■*  5  ■*  Tr 

^CVICM^^  j^ 


^  uj  ai  § 


:  (0(0 
2  Q  Q  Q  Q  Q  Q 

CO  CO  C^  CO  CO  o  o 

Z  COZ  Z  CO  zz 

CO  CO  CO  g)  CO  CO  CO 


*8 


-   •  Q. 


IP 


5^ 


CO  » ; 


n 

<x 

CO        £ 


3    •      ^  _  mii 


:  :«  :a  .5?  :S  =  5! 

»18|<|<|<*<P 


ili 

5  g)C 


5 

CO  t 

*  *  _    £1 

l^coll^l 

2  *=*=  t:  c  w-g 

o  S  o  ffi  V  'E  S^ 
o  it:^  Q  QOcr 


5  oO  fe 
I 


ii 


i  i  i 
I   I   I 


(S|| ; : : ; 


,2  5 


3    c 


Q    E-S" 


§£■ 
|£^  ^  is  %  is 

5 111^^^^ 


30 


go 

?^ 

CC  CO 
HI  CO 

CC 

uu 

CL 


_,^ 


^i    III  I     Is    "^miiiili    iii^  ^iii 

H -!  -!-!-!      -!  -!-!  -J  _( -! -i -> -i -" -i -i -i  _i  _i  _i  _i      _i  _i  _i  _i 

OG         C300     o  oo         ooooGoodcrid         dddd     dddd 


rt  (o 


X   < 


T       S 


_  <B 

CQ        O 


11 


SCO  g  cu  cj  .  ■  ■  Tt  o  ■ 
o  1-  1-  -^  -^  ^  OOc^ 
cocococococNi     -^^co 

raraconjcoacocBto  nj 
->>>>>  o>>>o 
xxxxxwxxxS 

3333303330 

<<<<<a:<<<(r 


1^ 


i"5 
z  z 


5= 

-z§ 

^-cv, 

,i 

% 

n^ 

z 

m 

>Y,^>Y, 

z 

5^5 

^ 

§ 

Si 

00  a>  !  OT  ^  <o  <D 

§w  Z  Z  ^j  uj  uj  z  Z  cocoi 


UJ       LU  o  O  52  ^ 


1^     ^|2::P^F     ^^^^  llpl 


m  HI  UJ  §  § 
W  CO  w  z  z 

5  ^^  UJ  iij : 

MWWWZ; 

§$l 


2ZZZW 

aj§§$$ 

Z  Z  M  WZ 


CO  z  w  w 

nil 


w«|zz 

UJ  §  UJ  $^ 

zcocnzz 
zZcozco 

UJ  §  UJ  UJ  UJ 


Z  Z  Z  Z  C0( 
b  b  i 

SSI 


:§§: 


CVJ>    O  UJ 
Q  UJ  UJ  > 

cozcoz 

UJ  Ul  Ul  ^ 

^5§uj 

cozcoz     wwzcoz 

sssi  mil 


o  in 

si 
P 


ill 

Q.  XQ. 


1  = 


^  c\j  r- 

w  *  *  . 


*  pS-a-  >  c  c  _  ^  ® 

uifl^laaiii, 
_ia:xo(r>>Q.a:< 


UJ    s  ^ 


11 


§1. 


2  £ 

O  UJ 


OO 

65 
£  Jj  £  .a  ^ 

bb<Sob6SS*^ 

saiiiiiilfj 

w    S'^"-|"-U.u.  c  c^ 
<   u.>>a>>>uJUJK 


UJUJUJUJ'*-^  —  — 
IOOIcoSQ.oO'O' 

^  £  z 


5 

6 

(ScSeI 


31 


d     do     d  d     d 


I0'o6o6o6c6ff>o6coc6 

■ga)C\j>CM>c\j>c\j>c\i>c\i>c\j>c\j> 
>ajCOCD(DCQmCQCQ 


<D  *  T^  2  bo 

rt  eg  in  o>  S 

|l  i|  I 

>    (B  o  >  > 

<  2  Q  <  < 


§   i 


§   i 


5     5     5 


^       S       rt       rt       c\j 


i  I'  !^l  I 

LU  [li  a  a>  5  UJ 

Z  Z  CO  cow  CO 

^  |co  zz  z 

LU  m5  §§  § 

CO  CO  CO  CO  CO  CO 

z  CO  z  wen  CO 

CO  CO  CO  cO  cO  cO 


■6?    2 
So        ■ 


nil 

|t|t|c|Hcl 

S£gQ:E<55<5 

(t        (t        Q  (J        H  Cj 


32 


>  w 


CJ  00 

(3d 


OI^Q  •■-QO<DC\J'.-(0O-'-C0a)CDin'«t0>5C\l<DTj-O(NOnC\Jt^<DM0>0>0> 

inr^S  r-S'-r^^rocM-.-toiDooior^OJtortwoocMwS-.-r^oDt^-.--.--,--,- 

_i_iJ  J_i_i_i_i_i_i_i_i_i_i_i_iJ_i_i_i_i_iJJ_i_iJ_iJ_i_i_i_i 

odd  dddddddiDdddd(Dd(D(3d(Dddddddd(3d(3d<3 


n  CM  (M 
CM  O)  O) 


cocMO)ioQ'.-cO'*r--c?0'»nocMOOOCM'*oooooir)mo)t^o>o 
ooo(0(OOr~r~-^<o^ooifi;pcotDCM(pooo>'-ir)op(D<pr^>-ooO'>- 
[-~i/>m(0(0(oin<o<o(0(0(oS(£>2<o(0<0(0(£>u>(0(ocD(0(^t^i^t^t-~ 


gg 


c  c  c 

§§§ 

0}    (1)    <1> 
QQ  Q 


.55  .5  -2  .2  .5  .2  .2  -2  .5  .5  .2  .5  .15  .55  .55  .2  .s  .JS  .2  .2  55  .5  .2  S  55  55  55  2  5  55 


55 


CM  (Do, 
2  o>  CM 


.  W  CO 

1§5 


(O  ■*  CO 
CO  z  z 
bob 
CO  CO  CO 


'-co 
^^^?^ 

C/)  C/5  CO  CO  ^ 
LLI  LU  LU  LU  ^ 
CO  CO  CO  (O  CO 


coco! 


I^iiii 


....col 

wcococococococo^ 


CO  CO  g 


^5cocococoj;5j;5j;5j;cococo 


""mm 

CO  CO 
SS^cMm 

COZZCOCOCOCOCOU-COZ 


i« 


LU  UJ  § 


z 
I  b  b 
CO  CO  CO  CO  CO  CO  CO 


5-5^^zzcoco||^^zzco^|z 

lij§$§§lijujlijuj5$5iuiij§ 

CO  z  z  CO  CO 


o  o  o  o  o 

CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO 


cozzcocozzcocoz 


z  co( 

81  ■ 


S  CO 

^I^IJ? 

5  >  m  rt  UJ 
CO  z  CO      CO 

LU  UJ  UJ    ^  LU 

CO  z  CO  CO  CO 

>  >  UJ  liJ  > 

wzzco^ 

HI  LU  $  ^  liJ 

b  b  b  b  b 

z  cocoz  z 
b  b  b  b 


o   to 


xCM'Vt-'IC)*      ■       ■••-CM<J>'-»--.--'-'-'--.-->-CMCM 

(oiffiffiCcCO^<0£2ga)ffl02£9J£9)£0*„^„-'2 

•;=ra«nJoo-S3 
§255ZZ-%C0 


to  CO    C3)^  *  * 

5  *  P  c 


ooci 


33 


J3SSiiB?E5§$^8§ie^!5  8  8  8^888888888  888Ss8SS§i"^S5fe"^     5     ..      .     

o  o  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  o  d  d  d  d  d  c5  cj  d  d  d  d  d  d  d  d  d  d  d  d     d     ddddddd 


I  ID  O  in  O)  U3  CVJ  ■* 


CO  (B  CO  ^—  CO  ^—  CO 


cDcoioooooinoQocvjooocvjgoi 
■"tiDTj-cocoincMcvjin^'t       c\ic\jco       ■^co 


1COCJOOOC\J>-0(D  o 


CO  T-   CM   T-   ^ 


O         O         O  O  O  O  O  I 

r-  OJ  T-   CO  CO  CO  CO  I 


cocM'-CMOi-cjoof^QCjin-*ocvj'»>-5intDoO'>tooc\j'5cj)mr^cDoir)OQOir)'«^ir>om'>t  in  cj>  ojoojcj^-^cg 
c\jcocoo50jocvi''-c>joooocor~-<eincoi^(0ioor-cocot~-cooocgcgcgcg*r~.0)(50>oo-r-c>j  o  o  ooo-'-O'-cn 
r^r^f^(or^r^r^r^r^r^r^'^'^<D(D<DcococDCDcof^cD(ocDco<Dco<DN.(or^cDcDcD(DiDc03i^       co       r^       r^h-r^t^r^r^cD 


ss. 


ss. 


0]  CO  (0  (Q  (Q  k-  n)       CO 


c  c  c  c  c 


3    3     3     3    3 


3  3  3    O)  3     3    3     3     3 

</5      S      c/5lu(/5c/5c/5c/5co 


5i 


^$f?«l|5||§' 


I  111  LU 
ICO  w 

§5 


irxn'il^if)  n^'H 


§5 


CO  CO  S  CO  '  ■;  ^'  CO  X: 


W^  CO 
CO  CO  J^ 


I? 


I- 
CO  n  g  ( 


i? 


^5§ 


55 


SS 


5uj 

§  mi 

CO  z  < 

lij  ^  : 

§  UJ  I 


liq^co 

.  CO  '- 


^^11^^^^^^^^'!'^ 


i^  ^! 


CO  z 
b  b 

S?5 


LU  5  > 

5ujm 

CO  rt  CO 
cocozzcozzz 


CO  CO : 
m  UJ : 
z  CO : 


5§ 

Z  CO  ( 
Ol  UJ  I 

CO  z  ( 


5^1 


;P, 


,11  >  HI  LU 

cowt^z 

UJ  LU  §  5 
■Z.<f>(T>-Z. 


5§! 


§§§§§§§§ 


Is 

z  z 

b  b  b  b  b  b  b  b  b  b 

S  S  S  S  e:?  S  ??  S  S  S 


z  z  z 

CO  CO  S 


UJ  UJ  I 

b  b  ; 

SS 
z  z : 

b  b 


I  UJ  lU  LU  UJ  LU  LU  I 


5  UJ  UJ  5  5  UJ 

Z  Z  Z  Z  CO  z 

I  2  Z  Z  2  2  z 

I  5  LU  LU  5  5  UJ 


^    ^ 


I 

"55 


§§ 


CO  oa  5  cvi  ^j 
CO  CO  ^  CO  S 


W  §  CO  CO 

CO 
Cvj 


CO  CO  CO  < 


cocococococO'-cococo       Q       Q 
cococococococj)cococo       co       m 

b  b  b  I 
CO  CO  CO  I 

CO  CO  CO  I 


T)  <S)  li  (fi  <f)  Vi 
o 'iSi'o 'a '<:> '<::> 

CO  CO  CO  CO  CO  CO 

CO  CO  CO  cO  CO  cO 


CM 

c^  CO  CO  0^  CO  (JJ  5 

g^^^g^UJ 

CO    .  ^  ^co  ^  z 

UJ  ^55uj5uj 

^  (f) -Z -Z. -Z.  -Z.  (f> 

>  lU  >  UJ  >  UJ  lij 

gz^co|zco 

m§^|Lu5| 

CO  CO  CO  CO  CO  CO  CO 
Z.  (p  Z.  Z.  <p  ifi  Z. 

CO  CO  CO  CO  CO  CO  CO 
CO  CO  CO  CO  CO  CO  CO 


o  >-  pj  CO  ■'I-  in  <o 


o  >-  OJ  CO  ■<>■  in  <D 

•>-cijco-«-incDf^ooa)'-'-'--r-'.-r-i- 


•.-         CM         CO 


^   ▼-   -^    UJ  »i»  1^  UJ 

X      XOOOOOO 


8  8  I  2  tilt  S  8  8  8  ^^X.X'i'tX^^X"  "  "  "  "  ^  fefe«gEEEE238^'2^'2^'2oooo"o 

ccS2cccce£££cccccccccccccccc||||oo60^?e||||||e="CC 


E  E  _ 

O)  C3)  ~ 


^  -Q  Ol  LU  Ul  UJ 

g,|  Sococcccc 


c  c  c  c  c 

mil 


34 


c\j<oifiooo>ooc\jir)<N<Noaioo<D<0( 


g5ir>ir>min<D  coincococo 


O  O  O  O  O  (3 


qS. 


§'i2§- 


oomtcinoinoin 


5e;2§ 


in  CM  <D  »- 
■<»■■*  CO  cvj 


?t 


(OOQcO'-cocDncpoco 
05c\jfteo<omncii^cjca 
cDr^toSiomouiincooo 


SS8! 


i     5,     i     i     SSlfeo^   sSlfl 


^    0.0. 


I  iiilii 

CO      wo  5  5  so 


liiil 

on.  KKO 


|$§5 


il^ 


Lu  "  m  ? 


.^^^^r 

li!ii!i 


^  g5 


'^       "J       tn 


>  HI  . 

wW. 


z 
cnz  z  CO 


^i^a^^a^^i^ 


§  UJ 


giss! 


>  m  5  I 


^  ^  UJ  LU 

zwzco 

^,^^^^.^ L1JUJ§§ 

COt^r^r-COCOZCOCOZZCOZCOZ 

coSStocjcoScBQOQcocncjg 
cococococococo^cococOcjCjcoco 


UJ  §  UJ 

bob 

CO  coco 
bob 


I  I 


CO 

??; 

cow 

5 

5  § 

8 

s 

§S 

Z 

z 

22 

^4 

'-  ^  z  o 


C*5  CO  00   CO 

CO  Z  Z  Z 


i§5 
>  >-  ^  ^ 


^  ^  UJ  m  UJ 
CO  z  coco  z 

o  u  o  u  u 

5  5  5  UJ  UJ 
ll^zco 

Ul  Ul  UJ  ^  ^ 


I  CO  Z  CO  z 

CO  S  So  S 

CO  CO  CO  CO 


■  _  * 
§1 


Ocococo25ujS 


fc  — 


i  -9  P    to    to    CO   (0 
:  Q  N  Q.  Q.  Q.CL 


5  55       5 


«<8 


llllil 


•A  C^l  CO 

<  *  *  * 

T^  m  8)  o 
21  *-eS-c5-eo 


8  8  8 


E 
-   -  ffl  _ 
Q-  Q.  X3  J 


a§.c«2^2=aBaaBa 


?i 


^^2^ 


li 


858 
bob 


_saa 


2RRR  ril^-'^l 


88 


II^P=SESESES=o  =  -rXXXc£r§cc><>->> 
„5'^uja5ujaJuj'5555       e-!?-i?-SS"  9  E^5<<< 


Ij  3  Q-  Q- 


35 


(o<p(D(C(0(0<or^<otOcp       ir>iO'«reBepCMr^ 

C5  d  d  (3  d  d  d  cj  d  d  d     (3o<jo(D(D(d 


dddddddddddddddddd     ddddddd 


(DCNjifiininooon 


c\j  ui  in  •*  in  in 


^§^IHi2§§§     99l§l§i        i 


oinooQTi-Qoeoor^ooomr-0'*QQOoin05Q 
incpir)f^Soin(5oin<Dmt^r^»-c\icM>-chcocMiOTtino 
mSinin<pr~c3SSr^<o<D'-coooogoooDiot^r-r^r~-<ot^ 

.    .  £ 

.    .  i 

■     ■   Q 

:  g.  I  :::::;:::  ^  o,  ::::;;;:::   : 

la9?5jiillj|j|l  •■■■■■■•■- 


0)  0)  0)  .2  .2  .id  «  a  Jo  (3  S  _:  °-  .^  ifi  .2  .2  .2  2 


1-25520000 


(^22222 


III 


-;55 


III! 

Ilzzz; 


II 


•  oo  oo  Z  00 


^^!!l!!  s-^^^^ 


s  ^< 


i^ll 


3  z  cozz 

J  m  LU  LU  LLI 

:  coz  CO  w 

5  CO  Q  c5  Q 

^  rt  rt  o>  rt 


CO  Z  "■"  "J  .  "•'  CO 
uj  m  ^  ^  ^  ^  uj 
z  z  cococo  z  z 

UJ  UJ  IIJ  IIJ  ^  ^  > 

cocozz^^^ 

§§§§§§§ 
z  z 

11 


CO  z  coco  coco 
z  "^  z  z  coz 

LU  ^  LU  111  LU  LU 


I  CO  CM  ^ 


Z  Z  COCOZ  z  z 


CO  z  coco  z  CO 
o  b  b  b  b  b 

CO  CO  CJ  CO  C\|  c\i 

CO  CO  oj  pj  CO  CJ 


^  §  UJ  lU  ^ 

zcoco  zz 


f-z 

CM  ^  ' 


CO  z  CO 
55$ 


5§5| 


2)  CNJ  CM  Tt      . 


§§§IUIU$ 

z  CO  CO  CO  coco 


z  z  z  zz  z 


zz 

ss 

cocozcocococococozzz 


LU  ^  I 


§§! 


§§§ 


§  >  liJ  UJ  5  > 
LU  LU  §  §  lU  UJ 


I  C/)  CO  C/5  Z 

I  CO  CO  CD  CO 
I  CO  CO  0>  CO 


999  CM  >, 

T^   CNJ   t^    *    » 


°°^lll.i^ldl!   Ill 


|5„ 

1o£  * 


SiSsllllllllo 


I  |d 

ID  -D   C   1^   t   t 


'-'"P  c  c  « 


06660600006  : 

llllllllllli 
=B  ^  ^  =e  =&  ^  ^  ^  ^  ^  ^  1 


11 


I 


66 


25222222222 
5:  5i  S:  §  Si  §  Si  $  §  Si  §  2 


fi  o 


£  iS  o(j 

T3  T3  =  = 
C    C  O  O 

i  i    I    S    ffi 


5o'f  I 


QQOOI I  I 


h86% 

=a  =  =  o§ 


6686 
0006 
1 1 1 1 


E'EEE    : 

(0  (0  5  (8  ■£ 
0000  „- 

§  °  °  °  °  ^ 

"^OCJOO  I 

^0000^ 


36 


d c3  d d d cj  d  ddddddddd  dd  dd  dd  dd  dd  d  d  ddddddddd 


i5^S< 


•^   CJ   IT)   ■>» 


cn  ifi  T-  o  o 


S     2     ;     8-5iSS~SSS 


si 


cococococococococot 


o  r^  Q  CO  o  ■>- 
'-  n  00  cy  o  rt 

CO  -"t  C\J  CO  CO  (N 


.^      >  §  >  >  :y  W  o  o  o 
5      ^S^^5^.?5£ 


Z  UJ  S  4J 


i^^rF 


OJZ  2  z 


in  in  '"  (o  LU  LLl 

i^^^2^ 
COtD^co"" 

UJ  5  §  LLI  5  > 

§  UJ  §  $  UJ  m 

W2  Z  2  Z  Z 


UJ  z: 

Zl£?| 


§    SlJujiijUJUjggtLJ 


^  ^; 


z 
5uj 

I  2  W 


wwzZ(/)ZcflcoW 
luujujSujujujuj^ 
zzzwzzcnzco 


UJ  UJ  ^  UJ         UJ 


o  o  o 

CO  0>  <3) 

CO  C3>  <J) 

z  w  z 


55uj§ 

ill§ 

CO  z  w  z 
o  o  o  in 


§$ujuj5§ 
o  o  o  b  b  o 

CD   CO  C^   CO  CO  CO 


^^UIUI^UJUJUJUJ^UJUJ^ 
|^Zz|mc02W552W^ 

UJ  Lu  5  $  UJ  ^  §  5  5  UJ  §  5  UJ 
cortcococortcococococococo 


<8  ^ 

§         UJ 

w      CO 


c/3  o  w  c/3 ; 

p  §  o  o 

5  w  ,^  5  ] 

CO  UJ  "^2  ' 
UJ  O  5  UJ 


22       l 

t    Tt    UJ    Z    I 

in  in  *  ^  ' 

I  CO  CO    »  I 


CO  {^  CO  CO  2 
$UJ§$$ 


cozrtSrtSrtrt 


2C0COCO22CO22C022 


2  22  2C0 


CO  2  2  2  Z  2 

cocotococDcocococococococotDcococococo       CO       CO       coococoScocococo 
cOcOTfcotDcocococococococococOcocococo       co       co       cooococOcDcocococo 


r^  in  «  u,  *       ^  * 


*:  *  OD  >    » 
IB    =  5  iS    CD    > 

2  CD  5  OOU.  O 


«  E  * 


*-A  CO 


:^ 


5<d2a:°ia:cj6_i522ii: 


^5; 

illF^iil 

JjOCcOXXCQU-U. 


E  E  E  E  E 
o  o  o  o  o 

t    ro  "(6  ra  IS  16  O 
5  O  OOO  O  c 

^    o  o  o  o  o  -2 

<  bbooouj  ^uj^sl'™ 


5 

_b 

5cEf  g"  : 

•S  2  o  g   c  2 
i5  o  Q.^  o  c 


o  .2 

?>  ?-  ^  n^  ^ 
c  S  c  p  o 


r  r  g-  r  d 


.2  S  d  ^  cj  S  6 

^  o  ^o  ^o 


cr    ccccc  —  U='"ajM  =  ooSS™ra^^^^ 
X3D333(-5h        CC  C3  C3(r  5  CDCDOCD  t  SS  S 


5 

O  w  _ 


«"  «'  12 
o  a>  ®  ® 
>.  t3  to  to 


..  „,  EC  tr  c  c  c 


«  F  $  $o  c~5  c~?  c~?  =  2  SU-i-*- 
02X150:        QC       DC        ^mCDSS 


37 


ocooo<r)(Dr-'-iot^r-<o 
■*(DC\j'-ir)opir)r-'<t->t'* 

dddcjddddddd 


S-  <D  CM  o  V  in  o 

(5  (D  (3  (3  (3  O  (3 


<3(3<3(3(3(D(3(30(3(3(3 


§  g  S5  §  E  ?  g  ?  S  ;i?  §  g  S  °  g 


SE^8gS 


in  t  •<)•  cj  T-  (0  w 


^  '^  O  ^  O  ^  ^ 


if>ir)uiO)(DO)000( 

CJCJCMCJCvJCMCOCOCOl 


CO  >-  ■<t  •■-  t  o  CO 

i~-  CD  r^  CO  cj  CM  in 

o  o  o  o  ■.-  o  o 

--   CM  CM  ■.-'-■>-   ■.- 

'  S  '^  ■  ™  ■ 

<fl  •=  =  0)   «   c   m 

£  o  o  £  £  R  £ 

>.  0)  0)  >.  >,  o   >, 

O  QQ  O  OOO 

CO-  -  Z       co^ 

2  cnz  CO  ^  z  z 

CO  CO  Z  (/)  >  c/)  2 

LLi  uj  §  m  o  m  m 

o  CO  o  o  CO  o  o 

CO  in  [^  CO  CO  cj)  CO 

CO  ■*  Tt  CO   en  CO 

Z  ZCO  Z  ^  Z  CO 

o  b  o  Q  in  o  b 

CO  cj)  r^  o  CD  CO  CO 

CO  o)  CO  CD  T-  CO  CO 


CDOCDCMinOOOOQCDOin 

CMcotocor-ojajr-^Oi-cM--- 

'-i-CMCM'-Ot-Ot-^-  —  — 
CMCMCOCOCOCMCOCMCMCMCMCM 


o><i>a)Pa,oo-5-(3> 
•,-s  „  i;  S;  f  1  S;  (■  1  (■  1  ^  5^  „ 


Q.Q.O   fe.OO 


u)u)tr!r>(o>(nco<nu)w 
OOC0(0<DO©OOOOO 

(TtrooQcrQcccrirtra: 


c  c  c  c  c  c 
(O  m  m  u)  0)  m 
c  c  c  c  c  c 

OJOOOJOOOOOOOOOOO 

CLQ-tro-cccccrcrcccrcrtrDCirir 


o  o  o  o  o 
c  c  c  c  c 


z  ?o  z  z  , 

■O-  in   in    };; 

CO  z  z  z  CO 

5  >  >  iS  lij 

zww^co 

111  m  Lu  ^  ^ 

b  b  b  b  b 

CO  CO  CO  Q  CO 

CO  CO  CO  cO  CO 

cnz  z  2  z 

b  o  o  o  o 

CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO 


1^^;^  Initio 

i  ^^55§ 

^  CO  ^  CO  CO  CO 

§  liJ  §  lU  111  LU 

z  coco  z  z  z 


CO  in  CO  CO  o)  O) 
CO  CO  CO  CO  o^  o) 
z  z  z  z  z  z 

CO  CO  CO  CO  o>  CO 
CO  CO  CO  CO  o  CO 


:  z 

•  '-  uj  z      i^j  z 
-  -  r- -  m  ti]  $i! 

!5LiJiiJuj5uJa)5a)§§ 
-llzcocozcocococococo 

:>iij>>uj5iij>>iSiiJ 
:  z  «  w  z  2  w  w  z  w  z  "5 

(bbbbbbbbbbb 
)CTicococococoincoincoco 
icozzeocozzcozcoz 

)cococo<DCj)cocococococo 
jcocococDOJ'^cococococo 


::§ 


"-  '-  0)  0  o 
Z  2  CO  CO  o 


J  ^  ^  ^  5 

^2  z  z  z: 

CM  in  in  ;^  in  c 


5  in;^' 
""  in  ' 


,  in  cj 
1^^ 


CD    y    O 
CO(^CO( 

2  zz: 

§  UJ  UJ  I 

CO  CO  z : 


§  >  UJ  UJ  > 

ujujS^uj 

b  b  b  b  b 

CO  o>  CO  CO  CO 

CO  o^  CO  CO  cO 

Z  Z  CO  z  z 

CO  CO  S  CO  CO 

CO  CO  CO  CO  CO 


"^  CO  CO 

§  UJ  UJ 

III 

z  z  z 

b  b  b 


CO  CO  CO  CO  CO 


§UJUJ 

CO  CO  CO 
CO  CO  CO 
CO  Z  Z 
b  b  b 


o  o  o  o 
CO  CO  CO  CO 
CO  CO  CO  CO 
Z  coco  CO 
b  b  b  b 
CO 


irasriupnjratoco-c^ 

■sQ^idl^liEl 
u.uiHm_:$x§^crir 


"'  ^^  *  ^  Q  i  "^ 


•g-gSosl.Cc-g-g-g-g 
5  $  ■!?  4  O  <  do  CO  5  5  §  § 


in  r^  o  O)  o  • 

*:   %    ^  *   *  ■ 


«-c  ?>*(ococococo* 


do > >§§ 


0)   in 

xdbbb 

P  ^    0)    (D    g 

2  ra  p  'o  p 


.S 

■c 

i. 
I 

§1 


^g 


q  c  c  c 
-I  c  c  c 


'O  c 


z 
5   <u 


It-- 

UJ  UJ  d 

^  ^  T3 

S  5  o 

£  £  ^ 

O  (£  O 

QC  CC  Z 


O  c'O 
OPO 


CO  5  CO  ( 


^11 


<^    J  =  _-_-■§  "g     r     -  CO  CO  CO   £  CO 
2    COCOQQOOiiOOOOO 


01    0) 

o  o 

11 


38 


_i_i_i_i_i_i_i_j_i_i_i_i_i_ij  _i  _i_i_i_i_i_i_i_i_i_i_i_i_i_i       _i_i_i_i_i_i_i 

d  d  d  d  d  d  c3  c3  d  d  d  d  d  d  d        d        (j(jo(S(5(S(3(j(3oo(3(3o     dodoooiD 


5!3 


ooo>ooo,j(NO'*ir)ir)C\i<ocM' 


lo  o  oo  r~  ■.-  in  I 


o>  CO  CO  C5  CO  CO  o 


cMc\ic\jojo>cviuio50)ao)o>'*coo  CO  oo)CJ)o>ooo»ocoaoo5>o      oa>ooa)a>o> 


ccccc  cccc.g.e.S 

V   <1)    <D    0)    O   O    O 

Q.Q.Q.a.Q.Q.a.Q.a.(ra:ir 


000)0)0)0)0)0) 

0:0:0.0.0.0.0.0. 


CA(ACOWW(A(Ac5u)(A(A(OtO(A 

c  c  c  c  c  c  c  c  c  c  c  c  c  c 

00000000000000 
cc(ra:a:crtriro:(r(ririra:(r 


c  c 

Sis 

c  c 

ss: 


^  ^  ^  J3  ^  ^  ^ 
0000000 

o:  cc  o:  EC  tr  cc  o: 


5§ 


5§ 


r^§ 


^ZH  SI 
S  <J>  o)  '^ 


lizli 


•■-  m  CO 


iHF^^^^ 


§iuai§ 


Sz§5iu 

CO  5  Z  Z  C/3 

lij  ^  uj  5  § 


5 


:  CO  z  w 


wwwww/ww     \.iC^OOOUU 

55iu>iu'^uj>>5iij>>>^ 
zw«w«,ijz^|^w^^|| 

UJUJ^UJ^Z^LLI   UJLLI^LIJUJLIJLU 

wzzzzwcoz  cnzzzzww 


w^l^i 


^  :>  Ui 

UJ  5  IIJ  UJ  (o 

Q  O  o  Q  Q 

W  Z  CO  z  z 


z|5 

CD  "  CO 
zl'^'O 

CO  z  CO  CO 

^  UJ  IIJ  ^ 

wzco^ 

UJ  ^  ^  LU 

z  coz  z 

°  o  e  s 


15 


CO  CO  CO  CO  CO 


§  .co>  m 
coggZco 

UJ  CO  M  >  lU 
ZUJ  oZZ 

^  §  z  t/)  en 

CM  >  ^  b  b 
2!z?SS 
CO  m  CO  z  z 

CM  S  rt  S  (S 


;2   gsssssB 

3  111  LU  LU  UJ  UJ    ^ 

COZ  z  CO  CO  CO  CO 


UJ  LU  5  LLI  ^  UJ  5 

CO  z  z  coco  z  z 

Cn  rt  CO  CO  CO  Q  CO 
0>  CO  CO  CO  CO  CO  CO 


iiiijj  M  M  N js  ^ 

a:a:tra:iu2_i_i  u.u.ii._iQij.q 


C  C\J 

o  § 

*  "J  *  B  *  5;  I  -  .^  I II 1 1  s  is  CO  ^' .n  (o  r: « 

Sana:"  3  j  »  »  c  >  >  >  q  fe  q  .E  .£  E  .E  E 


(SSi: 


llllll 


^  ^  ^  ^ 


?EE' 


d  d  o.  a. 


^^ 


IE 


oooo(S<S(S<S  3cS3ooo 

III  Iff  II  mil  i 


llpllllllllsa,^ 

£©0)00.0.0.0.   0.0.0.0.   0)   ID   «;=; 


6  S 


OC  EC  OC  EC 


11 


-   O    <D    <D    O    <S    <D 

JO  E  EO  E  E 

mC0  =  1i5    <fl=to'B) 


6  6  $  6  <D 
00  I  OCJ 

OO^OO 


0-JI-00I-00025- 


(b  (0  CO  oi  (0  (d 

(D    0^    (D    OJ)    Q}    Q> 

o:  cc  a:  oc  cf  tr 

O OOQOO 


39 


"       ■*       S       S       SS^S'<j-3       ^Sinin       inininininif) 
_i      _i      _i       _i      _i_iJ_i_i_i      _i_i_i_i      _i_i_i_i_i_i 

<3     (3     (3     o     o  o  (3  o  (D  (3     (5(3(3(3     (3(3(3(3(3(3 


(3(3(3         3(3(3(3(3(3  3(3(3(3(3(3(3(3(3(3     (3 


■•-  ■*  T-  CO  IT)       o  ■■- 


CM  (O  CO  >-  00   t- 


lOlO^QlDlDCNJir) 


O         O         1- 


ICg' 


:s?R    § 


O         <D  CO  Q  Q  1/)  >- 
O        O  O)  ^  o  o  >- 

,-  •.-  ^   ^  1-  CM 


i-5 


lOocoinineooicDiDuii^inOTto  co 

ir^SSco3'-'>toocMO)Tj-if)0'^r~.  cm 

lC0OCMCM33COCM3C0C3>CMCM-r-CM  CM 

ICOCOCOCOCOCOCOCOCOCOCO  CO 


I  CO  ■*  CO  CO  ( 


CCCCCC  u,CCC  cccccc 

co(Au)co»cA  5"05"  (/)a5(/)«(rtco 

fc   cccccc  occc  cccccc 

\a       .a.a'n.a'3.a  -'  S  n  n  .o  n  n  .a  .o  n 


S      8      8 


'€     € 


S££SS£££££    ■  ■£ 

CO.D'O'  3003300000r^(0:'--0 

o  w  CO  <  tr  cc  <  <  cr  tr  cr  cc  cc  o  CO  o  O  cr 


B« 


Z  Z  7  z 

(O  CO  g  CO 


'-  z 
z  f^ 


CM  CM  Z  ( 


r-  111  •.- 


2§ 


i^^i  ^^^1  "^illl    i 


o  o  o  °o 
zzz^z 


Z  m  m  uj  > 

-§§^° 
>-  CO  CO  CO  CO 

CO  CO  z  CO  z 


o       o      ?-if)oooc5 
CO       CO       ocococoo)ct) 

CO  CO  COCDCOCOCICO 


CO  CO  z  z 
o  g  o  g 
CO  CO  £  CO 


-,"•'"•'  UJ  UJ  LU 

S  uj  m  cococo 

CO  CO  CO    y    y    j^ 

LU  lU  UJ  -^  -^  pg 
<D  CO  2  O  O  IC 

CO  CO  CO  ■.-■•-  1- 

CO  CO  Z  CO  Z  CO 


ll^^ 


55i 

UJUJ  o 

wcoo 

CO  CJ)  <D 
CO  O)  •.- 


Z  CO  z 


i^. 


lU  UJ  $  I 


^88 

CO  CO  o 

CO  Z  CO 


5§55§ 


CO  CO  o 

CO  CO  •>!■ 
Z  Z  (O 


CO  <o  CO 

CO  CD   CO 

z  z  z 


cocoo)co^cococo< 


W  c/3  CO  CO 
CO  CO  Z  CO 

LU  §  §  lil 

b  b  b  o 

CO   CO  CO   CO 

CO  CO  CO  CO 

z  z  coz 

b  b  b  b 

CO  CO  CO  CO 

CO  CO  cO  cO 


ll 

-Sc 


CM  CM 

*  *CM 


r§^^^s 


«  CM  CM  CM  CM  CO 


di     o     o     b     cococoSSo 


*     H 


55^ 

CO  CO   a 

S-iO 


S  0)  0)  0) 

wj    u/    0)   0)    0)    0) 

o)a:  oc  oc  oc  EC 


II 


tt 


^l 


60 

c  c 

CD    (S 
CO  c3 


6     bob 

c        c  c  c 

I   III 


"o  to 

S  go 
5l5o 


P  P  o 


■§-eUJ?toccccc 
jtjccsscorawcocB 
55(Sx      SSSSS 


g-J^boboo     z  z  ™  ™     8  ooobb5o 


CO  15 

88 
a.  Q. 


£.c 


ciiS 

C  ^  CD 


51 


(0  .£  £ 


OOOU^JOO  So  £  S  §15 

obbPPobS'b':':'^  S 


<D  CD  ^  Pciw^ys 
^^'"■^oxscc'5 


=85 

>>l-l->>a3X$5cDIIOcQO 


40 


-i       _i  _i  _i  _i  _i  J  _i  _i  _i  _i  _i       J  _i  _i  _i  J  _i  _i  _j  J  _i       _i       _j  _j       _i       _j  _i  _i       _i       _i       _i  _i 

o     ooooodooddo     dddddddddd     d     dd     d     ddd     d     d     dd 


S     S8^SSSSgsSsi^?SSc;i?82'*SS     j^     i2o     «     §S£     S    §    ?8 


S     !88S5SSS?38R§2^8§^??8Si§SS    S     SI 


f   fllfi 


;.2   : 

.     •  u  I  g 
^  .■?  -2  g  ^ 


2^ 

(0   TO     - 


o<^og||8glg|g|'S|||||a||    o 

5  S  5  5  o  w  iS  (S  iS  iS  iS  iS  tr  55ir  ir  wb  ir  5  b  o     iS 


50 


or--  o 

croo     cc 


£  £ 
an 


II 


"'  "^  w  d5  "^  z 

$  5  111  LU  $  LU 
Z  Z  CO  COZ  CO 


'^  "^  S  z  •<r 

z  z  -v^  - 

'-  '-^0>Z 

CO  CO  Z     .  1- 

S  S  <^  CO  "7 


8     S8 


coz  z  zcoi 
z  CO  CO  coz  z 


I   o   o   o   o   o 

>  oi  Lu  oi  m 

ig  Z  ZCOZ 


ii, 


ooa.;:i§ 


§|iuS 
zzco    . 

LU  LU  Ol    S 


LU  §  >  UJ 

Zzw« 

§  UJ  lil  § 


ei 


O  1-  '-  CO  ^ 

w^Si^co 


<^<^  = 


§  ^  LU  m  LU 

zzco  z  z 


cococozcoco 


m  m  ^  uj  m 
z  z  CO  CO  CO 


11 

UJ  lU 

b  b 

CO  CO 

CO  c«5 

CO  CO 


C0(^, 


o       g       g| 


c\j      ;i      ^      ^  ^ 


II 


s    s; 


^^Si 

i 

1 

II 

§ 

zcoz 

z 

CO 

couj 

oZ 

wZ  w 

^ 

^ 

lil  5  LU 

g 

UJ 

UJ  S 

lis 

§ 

§ 

li 

z  CO  z 

CO 

z 

CO  CO 

§§§ 

1 

S 

§§ 

^     § 


1  _i  Q  cc  cr 


II 


^^ 


il  lliif  i  I  I 


Si 


:  ? 


5  5 


41 


5 

d 

d 

1 
d 

d 

d 

d 

d 

G.L.462' 
G.L.458' 
G.L.459' 
G.L.460' 
G.L.473' 

G.L.449' 
G.L.444' 
G.L.389' 
G.L.391' 
G.L.391' 

G.L.399' 
G.L.400' 
G.L.396' 
G.L.395' 
G.L.395' 
G.L.395' 
G.L.395' 
G.L.400' 

^  a  S  S2  5  S  §  S  °  ^  ^  !5  °  ""  S  S  ^ 

S 

S 

§ 

g 

^ 

g 

s 

^'^:^^^ 

§§sgs 

SS^g^gSc^i 

3295' 
3418' 
3065' 
3200' 
3056' 
3200' 
3197' 
3995' 
3200' 
3995' 
3995' 
3200' 
3250' 
3250' 
3995' 
3995' 
3250' 

i 

S 

1 

S 

■g 

g 

i 

3175' 
3200' 
3252' 
3995' 
3450' 

3230' 
3840' 
3700' 
3280' 
3198' 

3159' 
3130' 
3200' 
3150' 
3128' 
3128' 
3200' 
3144' 

I" 

(rcroS<i]Bo2w5wwS2  5co5: 


nj        w       ■«       3'«i5^o 
(5       o       o       ™  o  .y  5  ;^ 

b     iS      iS      ccmtrwDS 


n  g*;^  §1  g<  X  X  xOO  c  c 


IS-, 


lil      ;  LU  liJ  lU  111  LU 

"H  (n  uj  (/)  V)  m  t/)  (/)    : 

..-.^CJ'-CVI^'CvlCMCM       • 

f^c^cvicM-jg----^ 


UJ  111 


UJ        UJ        111  ^ 


:U^t^ 


UJ  m  §  § 
w  z  z  z 


z  z 

$5l 

in  I 


W  Z  W  CO  Z  Z  Z  ( 


>c«iu>iiJiu>>ujuj5UJ5 

^  .^  m  r^  rn  fr\  ^  ^  -V  -V  ^  m  ^ 


od  O 


II 

§lu§5lijlij§5uj5lijlii 

zzzzwwcowzzwco 
bbbbbbbbbbb  in 
cococococococococococo^ 
cococOcococOcOcocOcOcoo) 


$       § 


w  w  w  w 
b  b  b  b 
S      8      S      g 


Z  CO  W  Z  2 
§§§$UJ 

b  b  b  b  b 
CO  z  z  CO  CO 


CO 


II 

^mCrtco 


1^1 


Ml 


[II 

UJ  111  UJ    ^  S  ^ 

z  z  z  cozco 

zz  z  zzz 

ujujujuj5§ 
b  b  <e  b  b  b 
CO  CO  o  rt  rt  CO 
CO  CO  CO  cO  CO  CO 
CO  CO  CO  CO  CO  CO 
S  CO  2  CO  m  CO 

O)  CO   CO  CO   CO  CO 


III        , 


UJ  guj5uj§§ 
z  CO  z  CO  CO  z  CO 

o  o   o  o  o  p  CJ 

zz  z  CO'''  coz 

UJ  5  $  tU  §  UJUJ 

coco  CO  z  z  z  CO 
b  b  b  b  b  b  b 
CO  CO  g  CO  g  CO  CO 

CO  CO   CO   CO  CO   CO   CO 


*cp=tfc=tt=*:-r::rrrr2' 


ilillllllllllllll  I 

§H^u.^_iuJuJu;uJuJii!uJuJuJuJu!      O 


CM      eg      CO      t 


o  3  oUJ  ui 
Q  u.  cr  -j  -i 


.r,  2  iS 

ISC  fe 


c   P 

55  *■ 


CO  _1  UJ    "    ™  CD 


CO  .O) 

6  w 


■5  = 

1° 

5  2 
s!%'->    ■    ■ 

g-  >    >^  O    (J 

""^ iSbb  o 

EC      111255 


III! 
ci.  ex  Q.  a 

%%%% 
ooo  o 


III 
ill 

ooo 


IsIq 


^^ 


oob 

.2  .Q  o 

III 
<f>  O)  <f) 

III 


bbbb 

.Q  .§  .9  .2 

3    D     D     3 
CO  CO  CO  CO 


5  K  i±  jt  it  It  it  jt  jt  jt  jt  jt:  S 


OOO 
.2  .2  2 
ill. 

3  3  3 
CO  CO  CO 


2  5-§"| 

o  o  Q  08  Q 


b^b^b 

m    O  CD    O  CD 


^  2  c  2 
o  o  ra  oj 


1° 

_      _      |1    . 

o8Q  oaoOQ-E 


c  c  c  c  ^  c 
O  CD  O  CD  ^  m 
5.=  ^=  c  - 


26 


o8  5  UJ  5 

"S    HI  "S    CO 


_  o  o  o 
1  =  =  ^ 

|ooo 

■K  .2  .9  "*  y 
uJ5UJ5»a5=§g^g^uJ5  0 

(L      QC     GC     5coi=i=a:      ^  cc  i  x  C5 


g  8 .2 .2 .2  e- 

=  =  Q.  CL  Q.    5   g^ 


°°    w    -    w 

g*  g>  S)  5)  CT 


5  5  3  §f 

J3  £)  JD  — ,  >, 

U.  U.  U I  GC 


42 


do  ddddd  ddd  ddddd  dd  d  ddd  dd dddddddddddod 


8§^R     2SS     SS^S^     Si2 


CO  CO  ID 


^       jnoooQcotfjoOTfoogcD-'-coo. 


CO  COCOCO  COCOCOCOCO  CO' 


CO      m  n  <n      mmiMmmm^mnm^mmnn 


>-S52<oooo 
x«  c3oooo 
<  cc  cc      2525 


<<      55ir550      < 


o       o  '  '   ra  >;.y  -=  M  o  5  n  6  -^  ^  ■=  o  o  2  .a 

(S     iS  <  <  CC     CC  in  b  (S  iS  5  S  <  <  (5  (S  iS  iS  a 


5§ 


1^^ 


55l 

•q-  ^  ^ 

CO  w  5GI  •» 

C\J  CM  ^  '- 

ir>  in  >"  W 


:|       1^^^       ^ 


LU  ^  111 

z  w  z 

>  lij  5 

LU  §  LU 


2Z  COW 

CO  CO  z  z 

o   o  O   o 
CO  CO  z  2 

o  o  b  b 
ft  CO  CO  <o 

(J)   CO  CO  (O 


I 

CO    . 


-,  CO  CO  >  >         CD 


;?ig 


^.-2 


coco-^"-' 
u.  z  coz  : 


^     ,r 


Z  Z  z 

5§LU 

b  b  b 

coco  CO 
b  b  b 


CO  CO  CO  O)  O)  CO  CO 

C/)  2  coco  2  Z  CO 

CO  CO  CO  2n  CO  CO  CO 

CO  CO  CO  O)  CO  CO  CO 


$  CO  CO 
''t  C\J  C\J 


zco  z  z 

mLU§m 


05 


CO  z  coco 

CO  CO  CO  CD 
CO  CO  CO  Oi 


CO  o  o  co; 

,J    ^    C^  §  lU  UJ  5  I 

u-  CO  CO  CO  z  CO  z  : 

o   o  o  o  o  t>  o 

Z  CO  CO  Z  (/3  CO  Z 

§LULU§ 


:g§§i 


cozcoco     CO  z  z  CO  z  z  CO 
i  rt  CO  CO 


O)  CO  CO  i 


5  lij  uj> 
zzzz 

mi 

COCO  coco 


!£?co  CO 


z  z  z 

coco^ 
$5uj 

III 
??  z 

§11 


J 


^   :^   :^ 
III 


2  2  !S  B      oj  "^  * 

999I    !■?  8. 

^  >  '        Q  lil  CO 


§5$ 


|p:i|I  I  I 

<ii:oac$5     s     ■? 


§iii 


.V       :  <  < 

=*  IT)  in  <D 

"S  *  *  * 

lill        fX££^ 


=  0  =  0  ^  y 

(B  _    IB  —  —  — 


^'^^^Ztr,  "^m  c3)OOOb 
CDS  55 


—  lij  —  UJ  .2  .2 

:  "2  =  "S  =  t;  B 

CO   I   (5   g   3   3 

0005085555      ^ 
50      O      i£i£5 


.81 


lllfl 


^1 

--00 


555ic  tej^  d  d"'^'^!? 


43 


oooocfiopooi^r^oot^r^oooocpinr^cvjoJcMin       opcocortt^r^rtt^-rtoococO'fooeB'^oiojoj'^cvirti-QtNi 


T-oooincMOiO'-o><£>oco<£>0'*<pmeDt^c\jc\joot^5oococMCDcoi-(pTfmif)inQir)ir)QQQOQQQ 
ooftin'*'*<Ncvicoc\jc\icococoo)C\i*<DS-i-'.-'*majcO'^i-0)OSc\)^-*oincoaoo)Oc5QOOQQ 
ir)incO'-i-'-t-^,-,-.-.-T-Q-^ooO'>-''-''-ooQi-i-OT-0:-T-»-T-,-T-<£)a<o*coooSdoS« 


■S  'S  'K 
■g  ■"  ■" 


mOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQ- <<<<<<<<< 


in  in  I 

SI  SI: 


CM  CM  CM  C\J  CM 


;-' "  Z  Z  Z  ' 


(0<C(OZCM<0(OU3<0<0 

cococo'Ozcococococoi 


\  ID  m    .  CO  CO  I 


i^^i 


CO  oo 


o  Z 

M 


LU  "-^  UJ  111  LU  LU  lU  1 

Z  liJ  Z  CO  w  <n  W  ( 

^  o  m  5  "  "  " 

?i  5»  rn  > 


inmujLiJiiJ^ujLiJi 

i  CO  ( 
I  CO  < 

z  z ; 


>  LU  OJ 

g  coz 


55^5 


'  Q  CO  CO  3)  CO  I 
'  CO  CO  CO  O)  CO  I 


I  CO  CO  CO  I 

I  CO  CO  CO  < 

I  CO  Z  05  < 

I  CO  CO  CO  I 

I  cO  cO  cO  I 


:gz°S 

I  CO  00      .CO 

i  LLI  LU  ^  LLI    8  ^  LU 

I  CO  z  z  CO  CO  CO  CO 


izcococozcococo 


zzcocozzzcocozzcococoz 


I  LU  : 


ajcocoj 

LiJ§§l 

Sin  o  i 
(o  in  I 
CO  in  i>~  • 

z  z  z  : 


a  in  in  00 
o)  CO  in  00 
CO  z  CO  CO 

OOOOQOC300inC3ininQOOQQ 

9oocococBcocococof^mcpinQr^in^S 
cOcocOcOCJ>cocOcOcOt^r~3in<Si^i^'*oo 


44 


-|-!-!-!-!-i-i-i-i-i-i-i-i-i-i-i-i-J_i_iJ_i_i_i_i_JJ_i_i_i_i_i_i_i_i_iJ_)JJ 

oocaooodoooddoddddddddddddddddddddddddddd 


•5cor>.ir)pc2g)ir)oo-.-r-<Dj-o<Dir)r~.ooioi^O'^<Dooc>jioir)a)'*i-i-~oo-*in 

iDIN'-'.-t^'fCMinQ-.-  (NOT'-  CM(N^C\J^C\l--  ^COCVJ'-CvlOJ'-  ^O 


OUJ 


Sg^§§is^gEs!ffsl'^I^^SS§le888fcfcSS8g8?8'SgS58 

r^r^h-cooocor^cDr^r^oor^r^(or^r^co(or^cor^(P(Oi^Sr^toto<Df^(^r^r^(Dr^r^r^cor^r^ 


^  ■•-  ^  ■■-  ^  V 


"-  "-  ^  '-  ^  '-  Z 


^Z.^. 


F 


?„,^i 


CO  LU         CO 


•^  in  UJ  ■.- 
0)  6  Z  0 


UJZ 

CO  CD  I 

Z  ^  I 


CO  CO  " 


il^i 


i2§  § 


5555wWwwz' 


?„5 


H^il^^^^S^ 


§i 


Z  Z  Z  W  C/5  W  i 


^5! 


:  z  CO  z 
I  b  b  ID 

I  »-  O  CO 


z  zz 

LiJlU§ 

bob 
ep  in  CM 
^  r-  (D 
W  CO  to 
in  in  b 
in  o  CD 


S  >  UJ  UJ 

in  c  b  ^ 

in  Q  o  in 

CO  Z  to  z 

b  b  in  in 

in  in  r^  r^ 


|co|z^z|||^^co|co|co 
uj^!ij§iiJ§iijujLijujuj5aj5ijj5 

incocococococogincpcD'tcogcoco 

r--coooco(Oi-~incocDcotoint^^coco 

zzztotoztotozcototocozzztoztoz 

ginbinbbinbbbbbbbbbbbbb 
cj)co(Ooococvjcoinoooo(or-(Dc\joc\j9coco 
"—-    inincocDcor^(DCD<D'*<Doooof^cococo 


CO  CO  to  55  t"  ■ 

b  b  b  b  b  i 

CO  CO  CO  t^  o  I 

CO  CO  CO  CO  ^  I 

z  z 

b  b  Q  in  o  in 


X  — I  — '  -■    o  <    o    Q.-J  > 
f^ififlid-i        " 


(S|535H0^3^|2.2^P<§S,oSfg,^°c=i^.»^5E 
OI5^0-RS-^55^CO§ 


lllSl??'' 


S^xxx^llll^, 


:::::::::::::::::  :^  ::::::::::::::::::::  : 
::::::::::::::::•  3 

!    o)    :!:!!    I    :;:    I!!!!    ;!!!!!    ! 

c 

i    ■■■•    ^    •'    i    •    i    !   3    !!!!!!    I    !!!!!!!!!!!!!    ! 

d.d.d.Q.CLcLcid.Q.cLcLCid.d.cLQ.Q.d.  6  6  6  0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 

ccccccccccccccccccSSoccccccccccccccccccc 
ogoooooooooooooooo    rotdajooooooooooooooooooo 

mmiijLuujaimujmiiJujujmujmiiimLUKHHUJiijmiijujujiiJLUujLLiujiiJiiJiiJUJLLiujiiJiij 


45 


d  odd  d  ddd  dd  dddd  d   oo 


oocDoiinr-OJOor-ooocoooO'-       id       co  (D  t-~ 

-i_i— i_i_i_i_J_J_i_i_i_i_i_i       _i       —i-J-j 

d d d d d d d d d d d d d d     d     ddd 


'  S  S 


o  •<t  ■•-         1-  ( 


SQOQtoQojcom       o       ooeo 


o>       in       c\joo<D       (O       Qco«>       Qoo       r-o>r-'<t       in 

;P  O  --   a>  <J>  Q  QQi-  i-(P  <P  (D  (D  <a  (O 


coiD       ^o^(D'-inoc\jcor^h-t-~05ir>       o>       r^oo 
t^       mco<Nc»5coc»5rtcococ\jco'*ogcii       co       m  -^  f 


5  $  $ 


S  S  5 


i 

c 

fY\         CO        (Oojnj         as        nJnJCTJ 


c  c 

§§ 

0)   o 
Q  O 


c  c  c 
c  c  c  c 


,    o  52 

III 


§  w<  crcoSbS  §  tr  5  <bb      5 


fss: 


to  .         <f>^^        <fi 


§         LU 

b      b 


LU  ^  § 
LUSUJ 

z  w  w 

W  2  2 

LU  UJ  $ 

9  Q  e 

S 

z  w  CO 


LU  in  i" 
'"    y^ 

85  ^ 
w  w  w 

z  w  w 

5  lu  ijj 
I  z  w 

LU§§ 

o  °  9 
w  w  z 


a    ^ 


m        <D        <0  P?  CO        CO        CO  I 
CO         CO         CD  CO  CO         CO         CO  1 


?5 

c:>  r- 

z  z 

li 


LU  LU  Z  LU 

cfl  to  y  z 

CO  Z  >  c/5 

LU  §  ^LU 

z  CO  z  z 

b  b  b  b 
o>  ^  CO  CO 


'  lii  LU 
III      ■      ■      ■  <N  CM 

IM     l^     IM     (£,     (£J 

O^CMCMCM^^ 

§  LU  LU  LU  §  S 
CO  CO  CO  CO  -^  ^ 
LULULUUJ§5 
CO  CO  CO  CO  Z  CO 


CM  CO 
CD  1^  LU 


CM  CO  u3  (o  (£, 
CO  ^  O  O  O 


CO  CO         -r- 


gCOg 


=-Jl 


>  >  >  LU  LU  > 

^l^zcof 

LU  LU  LU  §  §  UJ 

z  coz  CO  z  CO 
b  in  b  in  in  b 
CO  CO  CO  in  •-  CO 

CO  ■^  CO  -"i-  <D  CO 


2  LU  CO 
5gLU 

"co" 

CO  o  CO 
CO  --  CO 


o  o  CO  5  <D 

T-  T-  CO  •*  CO 

CO  CO  CO  z  z 

in  b  b  in  b 

CO  CO  00  CO  in 

cj)  't  in  ■<*  CO 


LU    <^$ 


zzi 

55lu 

CO  <D  CO 

CO  CO  CO 

CO  CO  CO 

b  b  b 
CO  CO  O) 


E 
CM  •*   E 

||o 

III" 


^'  8  8  c   .   . 

%    CO    «    §   ^    CO 

-     a>  i'  =£  *  * 


-9  %       0) 


zoDOu.      5cD     otru.      § 


_96 

■    CM  ^ 

^  *  * 
c:X(3,/=fecc  :.T 
<»c\iti>-®<I>  —  ^ 
m^  OcomCDCDu!,™ 
5    ^  .^%    O  P  -D  * 


co4 


com  S 


XCOCOCOI-Ol--J(-l-l-U.XI 


y  g  ffi 


§|5||||5^^(S||    : 

O      .O-ScQ-fecQnjc    ..o-^djO 

z  «£mHm£  ^-^z  ofi_g  =  = 

Ij     S.5  ?:   C3)-   C3)  «   «   OD  -g  ^   cn^  ^  ^ 
^O        Q        (S        COOO        6        _l_llJ 


g       S 


y  ^ 


S        S 


C3    C3 

o  o 
oo 
5§ 

00  oS 

1  I 


r     r     .  E  O  5  O 

>  §  (5  o)S  c3)S 
=8=8  t  §Q  go 
X  lu.  O       (3 


ccccccc  _        _ 

~     .    •     ■     •        2        y 

(ncncAcncncocA---         3        3 

88888886CJCJ     S     S 

.<0U)CCCD333333CCC(0O<13© 
.T3EOOO<B<l>a><B(l>(l)(BOOO^ETJE 

ri  c -c  00  O  Cr  cr  CC  CC  CC  CC  EC  O  O  O  c  -c   c  j:     r     r 

"  o  m  O  6  O  e  E  g  £  .E  c  c  o  O  O  2  m  "S  m  2  ^ 

^    m5    EEc"mm"m'm"tSmrSt    CC    m5m5    (0(0 


iQ     mcomcBcSacScBoocDCQCDQ      q     ir  iS     | 


^"SSSSffSff 


46 


i^islliss   siii^s   ^ssss 


C3  O  O  O  O  O       C3  CD  O  O  O 


O       O       O       O 


^53 


IC     ^     S     8 


q:  q: 


5     S    S     S 


O  3  OJ  <o  Q  o  -^ 

^  ^  ID  •■-  io  t^  n 

•.-  r~  a>  t^  t^  <D  o> 

n  eg  CM  CM  CM  CM  to 


00  (O  in 


S  IS  s  s 

(1)  0)  a>  o 

fe.  fe.  s.  s. 

o  o  o  o 


3)oga)E5      >>>To-ffi 

>.>^>»>s(DO  DD3flJ{0 

OOOOC/35        <<<Q.Q. 


Ir  i 


I     I. 


b  in 


s    g 


uiuicnYi 


s  s 


5     § 


o>  "^  IJ, 

03  z  ^  o5co  ^ 

Ol  LU  §  111  ^  lL 

•y    !•«    -y    -y    >    "" 


(^  ^  111  UJ 

^  —  —  ^^„      cocozco 

ssssiuwaj5§ 
«cflwcflz,,,Swz 


UJ  UJ  uj 
O  00  CO 
fn  Wen 

o>  S  S 

eg  Wa5^ 


z      z  CO  cfl  w  cfl  z 


1  UJ  UJ  VJ  Ui  ^   1^  0>  WJ  ^  ^   ^ 

JL1JIUIJJUJL1J^(/]L1JUJUJIU 

-c        y^        wj        w        y<»        y^        yDZZZZCOg^jzWCOCO 

Q       ?2       Q       Q       Q       Q       crcoqcococot-       ^QQ?!? 
Cj         CO         rt         C*5         CO         CO         O)C0c0c0(£)C0t"         ^cOcocO 


^    S 


I     5 


^  m 


(0  (0 

I  I 

Ui  UJ 

c  c 

I  I 

I  i 


§     5^-^ 


ilii  II 


EE 


o     <S     o 


Q 

i!  liiP 


Q.      a      Q 

£  OS  £  oe  £ 

2  -.  2  X  !» 

i 


J  "  i jc  o5 


■5' 

III       |l|l|l 
h-      Q.O  Q-Ou-OQ-O 

^  go:     !£  iigo: 

a         a.      a.      (t 


47 


■»§      ?^Sio      'tin       S      Lo      ^S'^KSKtj-       tn 
_iJ      _i_i_i_i      _i_i      _i      _i      _j_i_i_i_i_i_i      _i 

do     d d d d     dd     d     d     ddddddd     d 


CMOoco       CMC)       ins       guiioi-ooo 
_i_i_i       _i  J       _i_i       _i_iJ_i_i_i 

ddd     dd     dd     dddddd 


°§     9     g     5SRS18S2     §        ^-^^     5 


-8S2 


•.-  in  ^  o  00  o  o 
O)  in  CM  CO  cj  CO  CO 
cvj  •*  CO  n       CO  c^       CO 


;5     8g2SS§S 

CO  COOOCMOJOOCVJCU 

CO       cocjcocopococo 


coo       in^       JO)       '-cjincp'-a) 

CMCO  CUCM  CUOJ  CVJOaCJCMOCJ 

coco       coco       coco       cocococococo 


yO  0;gOO  OO  g 

no        oooo         OO        "(5 
ITS       5(r22       5S       W 


o         0>E£OgS 

5      S<coco2co5 


8  So       E  E 
OOO      -  - 


E  E  E  E  E  E 
a>  0  (i>  o  <u  Q> 
OO       "iS'tS       "S^       ■(5'<5"S"Srara 
55      COCO      coco      cocococococo 


z  z 

in  in 
a>  cj) 


coco 


:§z  w 

uj^mz 

O  Z  CM  <0 


°         i         2 


w  z : 


UJ  ^  HI  UJ 
O  O  O  C3 

Z  Z        CO  Z  Z  CO 

CO  CO        "^  Q  Q  ^ 

CO  CO  O)  CO  CO  CO 


li 


UJ  CO 
O  OJ 


§LiJ 

z  z 

CO  CO 


S-zsiaS 

m  §  8  m  ,^  UJ  1^! 
zZ(75co<^coZ 

LU  lij  111  ILI  §  LU  § 

z  z  cocoz  z  CO 


§         LIJLU§$55§ 


g     g         gS 


gS 


z  z 

(O  CO 

CO  CO  LU 

CM  C\J  o 


!  ^  z      8  8 

I  CO  CD         CO  CO 


Ml 


Z  Z  CO  coco  Z  CO 


coz^ 

II! 

UJ  HI  ^ 

zco^ 

§§UJ 

bob 
coz  z 


coz 


CO       CO       cococococococo       cD  cbcoco       coi 

CO       CO       cococococococo       <D  0)coco       coi 


^  o 


z  CO 

55 
CO  z 


z  CO 
b  b 


o     o   :  o  °  °  o 


^  UJ  Z  Z  Z  Z 

S  O  CD  (O  CD  CO 

SzS^SS 


UJ55555 

z  CO  CO  CO  CO  CO 

5  5  UJ  5  5  UJ 
zz«izz 

UJ  ui  5  UJ  ui  5 
b  b  b  b  b  b 

CO  CO  CO  CO  CO  CO 

CO  CO  z  CO  CO  CO 

b  b  b  b  b  b 

CO  CO  CO  CO  u)  CO 

CO  CO  CO  CO  o>  CO 


UJ  ~  >  = 
13  CD  I  X 


5 

-rm    ■  E 

Q.>5        U.OUJ        OQ 


*5 


%**(5?§^5 


it 


S.       H        ZQQQQCiQ 


8_ 

m      On 


2^S  "^  ■*  Sccccc  E 
|oS  gg  c.^  a,«»™™«  H 
o  O   g        ^  i        *  y        o   g  «  S   c   =         0) 


c  c 

II 

5  5 


lllll      g 
jcococococo      =(3 
"z  z  z  z  z 


Bg 


||8§ 


555 

0_i_i 


m  t  E  ° 
ft;  ra  (0  c 
«   Q.  Q.  =) 


5,-    . 
§.§|S.i 


o     o 

<o  c  <o  c 
S  .2  S  o 


—  -ii   Tt   J3  .ii   X3  .^  .□  .ii 


o  o-i 


g  :  :      :^      :  :  :^^ 

L 

Scon    fc8Q.gQ-gQ.^33.o.=  .Q.t 
-       O       -^OOhOI-Q. 


i^ 


y  ^ 


CO    c 
SO 

D-  £ 


33-5'53-Bt33'5'Sooooo^o 

11^|1^e1^I^^^-^«I 

CLQ-E  Sq-E  2Q.t  SujuJUJUJUjce 
=  .-=i5Q-.-=«Q-=i5Q-«-K,:;^«i5Q- 

g 


^  .  I  §  °-  „,  - 

O^  UJ  O      Q.  O 


a.  c 


Q.Q.O       Q.  O       Q-O       OOOOOO 


48 


odd     ddddd     odd        dddd     d     ddddddddd     do     d     d     d 


^     S 


Sigg        §"^ 


iCJ-jt^l^OlOOtO 


CO  CO  o  tn       ■<)■  pj 


iI?SS§Sg§     f^; 


C\JC\1CJ0JC\J         C\IC\J  CM  CVJ  CM 


eeeI 

0)000 

ra  «  01  u  ■ 
CO  CO  CO  5  ( 


°  E  E 
O  o  o 
"  to  « 


o^E^E       o       ooooooooo      -^  o       o       o       o 

"2|o^    o    ooooocjooo     go    g    g    g 

CO      C05C0      2      2S2555552      ir  2      5      2      5 


o  o  o  °  ° 
Z  Z  ^  2  Z 

(O  <D  m  <0  <0 

Z  CO  COCO  CO 


CO  ^  z  CO  CO 

0>  CD  CO  S  CO 

O)  S  CO  CO  CO 


S  o  "O 


coco  ^ 
UJUJ$ 


1^1 

UJ  ^  LU 
CO  CO  CO 


SUJOJ 
ZZ  CO 

CO  CO  z 
5  iij  g 
z^'w 

LU  3  LU 

bob 

gigs 

CO  z  z 


'^       .  CM 


LU  LU  OJ 

bob 
CO  CO  CO 

?  ?  2 

CO  CM 


f-  -.  >"  -T  ^  ^ 

1^  Z  .  Z  CO  00 

CO  ■<}•  (^  00  cvj  CM 

CO  CO  CO  CO  W  M 


b  b  b  b  b  b 
CO  Z  CO  CO  z  z 


CO  Z 


§§§§§§§   si   §   § 


o  CO  ■*  ^  '^ 


*    li*    * 


552SS      CL^m 


OQcr      -i 


'fee 
is  E  E 

'ill 

moo 


c  * 

II 

O^ 


8    6 


ii 


3.i 


E: 


B  6  -^ 

D    3    (C 

CL  £  5 


0°--cQ-£Q.^00O 


8<i: 


^f^ 


lifEcS 
-^  lb  £ 


Q.  Q.  00>       Q.  W 


Si 

rait 
Q.  x: 

of 
O 


li 


T  i!  ^  S  c 
oB   S  ojj  .2  o 

El.o|||||(Sc3    -.6  6  Si 

fJlii,iKlliilsi|l2|l|l!i 


■  h      <5    3    10    _, 


c  c 

88'        ~ 
?:e:S.i8E.i3.i<5  . 


555      $      J355K 


C0CQIUI-25O      (- O      O      ^ 


49 


0OC\l»-C\lC\Ii-CT)'<}-'<l-(r)Tj- 


GOO       O  C3  O  O  O       (3       O  O  O  O       O       C3  CD  C3 


OOOOC30C3000000 


in  cy  t^  o  o  r 


■-  CM  C\J  CO 


r~-r-~c>jocomi/50i 


O  QtO'^lDi-  CM  oinoo  ■*  oo 

ID  ■*0)'^c»3>-  CO  ininr^t^  •.-  int^ 

in  oO'^CMcaT  o  incjcncn  in  cno 

CM  CMCOCMCMCO  CO  COCOCOCO  CO  co¥ 


CD  ocD-^tocoSinocgr-coincM 

in  o>cocDoot^r~.r^oin-<t'<t'>tcD 


(owiomwinniwcowm 
OOOOOO-jjOOOO 

y'c^'c^'^S^'c^i'^'c^'c^S^ 


■  ^  CD  ^^ 

2oo        3(000(0 
I-5QC      <cncra:<y5 


(§  "*  "R  S    ■    ■ 

>EoEE  E  ESS 

3(o"-'>.(on]  (0  (o55 

<c/)      ocflcfl  en  cn§§ 


£  £  £  2  ^ 


.llll  :^ 

:liziz|z 
I  T-  *■  CO  00  CO  T-  CO 

I  Z  2!  ^  2?  2  Z  O' 

0)  §  ID  UJ  5    g  > 

w  CO  w  CO  3^  cn  S; 


§§^i 


§  LJ  m  § 

a  'o  'o  o 

z  z  z  CO 

b  b  b  b 


LLI  til  LLI  §  m  111  LU 

CO  CO  CO  gj  CO  z  z 

CO  CO  CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO  CO  CO 

Z  Z  Z  Z  Z  CO  CO 

CO  CO  CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO  CO  CO 


^|co 
uj  m  $ 

CO  CO  CO 

CO  z  z 

LLI  LLI  LU 


z  CO  CO 


(^  CO  CO  (^  ■* 

5  O  LU  LU  LLI 

CO  CO  z  CO  CO 

Z  CO  CO  Z  CO 

5  LLI  LLI  5  LLI 

CO  (D  (D  O  CO 

CO  CO  ■*  Tt  CO 

CO  Z  Z  COZ 

b  b  b  b 

V  y  CO  CO 


COUJUJ 

CO  ■*  •* 

CM  CO  CO 

.  CO  CO 


S5 

coco 


CD  CO 

z  z 

b  b 


iii  cmS^^co 

ILI  LLI  5  LLI 

CO  z  z  z 

o  o  o  o 

>  LU  LU  > 

w  zco^ 

LU  5  5  LU 

z  z 


■^     .  :?■  Z  CM  CM  Z  ' 

•^    o  !?:  (M  ..   -     S^ 


.r 


co§ 

^1 


bbbbb  bb  bbb  b  bbb 
cococoQco  coco  coo>o>  co  cOcoco 
cococo^co       coco       cocncj)       ^f       cococo 


I  in  o 
I  o  CO 

:  CO  z 


p    O  LU 

^5| 

o  o  CO 
CO  CO  CO 


CO  £§ 


1  CO  CO 
I  "  ^ 
,  CO  CO 


5|§LU 
O  CO  O  Q 

Zb«Z 


■.-  *  -c 


SD5§^ 


=  .(n  m   m  ^ 


COQ.    >, 

o>o 


S   (0   ,_   in  > 
■c  E  <B  (U  ^ 

5  K  ^  COLL 


.2     . 


.  CO 

f-Pc  .<u     -WOO). 2? 

^jco3<cQCQCDEO«cc> 

-^<CQ-j-iSS™-SCE<<Q 


■58 

o  §: 
(u  tr 
■§  g 
oo- 


i    ^ 


m   (0 
8   8 

500 
ill 

=    (B    (D 
X  QQ 


o  o  oa 

ooc 

(5  (B  5 
Q  QQ 


000 


o  o 
O  O 

C3)  C3)  i 
C    C 


[^    iOJEcSc, 


^11: 


o2 

O    CO 

"^8 


§  E  c- 

o  o^LrsDC^.s 

„  om^  E^  E  >:2 

€  (0  CO  I  £  I  £  55  Q. 
S.9.gomg>CQcx 

(B  <i>cnpcQ£__ 
IJIe  o._f,2E 

[d5  5q      Q      C5  < 


cO^Joo^o 

E°'Sh2?22 
o'^3^(0(Brara 
Z      X§2522 


Lii  ii  i"j 

s  it  it  it  d 


50 


H  H  H -H  H -!-!-!-!  H -! -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i  _i -J       _i       _i  J  _i 

o c3 o  c3 c3  o  c3 d d d do d d d d d d d do d do d dd d  c3 d d d (3 d  c3     d     ddd 


tf>oir)c\iiooc3CD< 


SS5^SSc^°°S!82?'"!{]'"'^^S^'^i^|S'^"°S;°     ~     ^^® 


IS. 


;0000000000000  00000000000 


.o5||55||m|||^||||m||||||ccfl^?|? 


iS|i5||l 


.11 


55 

66 


SSSSSSSSSS-'-'i?®^ 


o^a     .     .asraracgrararoaioJajranlnJalnjBjnJnjajMeonjcoeonj 


_      2  " 

(0        is  CO 
5      22 


51 


_j_i_iJ      _i  _i  _i  _i  _i -J  _i  J  _i  _i  _i      -i -i -i  _i  _i  _i  _j  _j  _i  _j  _i  _j  _i_i_i_i_i_i_i_i 

dodo     dddd(JO(Jdddd     ddddddddoddd        dddddddd 


S  '^  CM  ' 


CM  CO  "g 


■    •    -^      £  "S  ■5  T?  S  £  £  £  £  £  £  ^ -^2  ^^  ^'-o -o  T3  c  c  c  c 

g  8  8  o     c  1 1 1  c  c  .1  c  c  c  m  .1  g  a  0 1 1 1 E  E  S  E 

05  (S  m  5        Q.  i^  i£  ^  Q.  Q.  Q.  Q.  Q.  Q.  Q.  X        Q- 5  5  5  i  5  5  (T  DC  DC  CC 


»-  »-  C\i 

I-,  1^  f--  t^ 

CM  CM  <^  3 

.^  8  ,^  6 


UJ  UJ  $  § 


>-  >  ->  c^ 


ii  I  ;i 


CM  CM  CM 


otZO^cmcmcm§^^^ 


,  W  ; 


LU  (O  111    U 
I  W  ^  W  LIJ 

S  (o  S  b 

O)  1-  CD  CO 

-       -  CO 


UJ  >  >  LU 

5  HI  UJ  5 
b  b  b  b 

z  z  z  w 


CO  °  CO 

CO  CO  CO 

z  a)z 


§  §  LU  LU 

w  CO  w  z 
z  z  w  CO 


cocoz  z 


"Lzzz 

Z  ID  in  in 

I  ^  °  ° 
CO  CO  CO 


CO  CO  CO  i 


UJ  LU  9  ' 
I  rn  rn  " 


232"'      Q2<c3coai«a)cococo°      SSSSo 
oejjco--       *coi-Cj)co<j)(3)C3)cocococo       cncocoS 


Lu^^mzzz 

5  ^  ^  ^  ^  ^  ^ 

^  ?■  ?  >  o  in  CO 
o  Q  lO  CO  CM  o  r^ 

CM  *  <e  ■<f  CM  CM  -r- 

CO  O)  CO  CM  j^  j^  y, 

ZCOCOCO^iS^ 
O  O  CM  o  (S  c^  »- 
CO  CO  o  01  o  CD  1- 

CO  CO  CO  CO  ▼-   »-   CM 


CO  m 

z  CO 

§  CO 


§    i 


n  CO  O 

*  *  ^ 


535? 


g  0>  CM  CM  CM 

*  *  ^^'  5  52  o  o  p 

T3  T3  ■□  ' 


3332PSS  3 


^  in  <D  r^ 

™™,,io°-'^    •     ■       OOOO-       0-'<-^0-i->-3<s,<D<D<a 
-iS'Vun       CO  T  T  I  X  X  K  H  H  I-  §       -iOOss-j-j 


£  (u  S 
Q  Q  Q 


f 

* 

z 

S 

00 

t 

d 

i^ 

E        ? 


p 

P 

o 

(^ 

3 

3 

■C 

JO 

2 

2 

■i 

.1 

(S(3a<S<3    (3(35(S(S<S(S<S(S(3(3    <S <3 5  <S <3 <3 cS 


„„ 


g  .2'.9>.9>CJ 


bboob  obobobbboob  b6boobo3)=  =  c!r^ 

ccccc     CCCCCCCCCCC     CCC(-.-<^(-C.-?.-?.-?b$ 


li 

%8 


cSl 


!| 


6  E 


O  c 

o  ¥ 


al 


al 


di 


^1 

3  Q 

si 

b  E 


52 


9     9      s      ssissisliiisiS 

-i     -i     -i     -i -i -i  _i -J  _i  _i  _i  _i  _i -J  J  _i  _i 

o    c3    d    d  d  d  d  dd  d  d  c3  CD  d  do  d 


op  op  r^  r^  o  I 
2  S  (O  <o  (O  I 


C3  C3  (D  O  O  O 


'  S  S  S  S  8  S  i2  8  8  8  8 


_l  X 


ui^ginooot^ocMi^i^oooJ 
.^  .^  .2  .^  .^  ^  S  ^  ^  ^  ^  ^  ^  ^ 

5-=55  —  -15-15  —  -i-i-s-s 

(/3c/5wc/5c/5c/3c/3c/5cowcncowoo 


m  in  lA 


c  c  d  d  I  I 

0)    0)    0)    0)  :=  = 

Q.  Q.  Q.  Q.  C/}  C/) 


Mi 


CO 

1/)  CO 

•n  z 

CO  2 


7  ^  i 


z  o 


z  z 

>  w  c>o 


i^g, 


o'  »■  2 

•.-  S  CO 

.  CO 

(A  <o  CO 


o  o  b 

z  z  CO 
bob 


LU  UJ  lU  > 

z  cncng 

CO  CO  CO  c*5 


CO  CO  CO  CO  n  CO  CO 

CO  CO   CO  CO   CO  CO  CO 

WZ  2Z  Z  2  Z 

<0  CO  CO  CO  CO  CO  CO 


§  LU  UJ  UJ  LU  UJ 

b  b  b  jo  b  b 

z  a>  CO  z  CO  z 

CO  CO  35  CD  CO  CO 

CO  CO  O)  h^   CO  CO 


z  «z 

Is! 


m  Q  S 
=     ■   OJ 

m5  O 


«  JO 


<C^StSfc^    »-c\j 

X(Sw<530liilt66-^■^ 


lilt  «** 
§§o^|.| 


*  S  8 


Ig 


Z  Z  o8  o8  o8  oa        Q 


ss 


O0o5  0oo^^^^«„„     Sc5d 

b  s^ujbbbb^Sbooo     z'O'^llbb 


II 


Jl 


0)  0)  £  q3      _ 
i-§wco§§§§      u^^ 


bbit "^  S  S     § 
<<'r'rii      i 


o  o  <  <  Q.  a. 


53 


cvj  LO       CM  LO  r-       iD       CO       CO       oo^oooLOooo       ID       coo>o>cocor^O)co(OcocDr^^'-b>  t-gocd 

IT)  IT)       in  IT)  IT)       If)       in       in       inininininWin       •<t       •*ininininIiSj^LO??S2in[o  S<oS 

G        do        d        dddd     ddddddd     d     ddddd dddddddddd         ddd 


^     S-8"?c;i^ 


'g°°^g°5 


S     S 


IS^'^'Ri^imSim       m       !^?)i^^m°°"'''^^S°0'*°5  ininin 


oj  CM  n  CO  CO 


COCOCMCMCOCOCOCVJCMCM 


I        I     I        I        I     I     I     I     lU^^S^^     '     " 

Q  QQ  Q  QQQQ        Q  CQ  5  QC  5  W  O 


ooEEE  EE> 
OOoajooQ,  ^  i^oj  9-xOO 

52wwwa5cn<a:cocoo<25 


_  (0  m  w 
E  E  *  >  -  - 


uj  5  lii  5  m  $ 
^  o  b  o  o  o  o 
o  CO  CO  CO  2J  CO  CO 
o  CO  CO  CO  CO  CO  CO 
""  CO  CO  W  Z  CO  Z 
i"  b  b  b  in  b  b 

O  CD  CO  CO  Q 

in  CD  CO  CO  ^ 


c^  UJ  ^  '  Z  Z  111  Z 

UJlilLUluSuj  111 

liJZCOCOZCOZ  z 

'"oooooo  o 

u>uj>ai:itii  Lii 

Ly^Z^CO^CO  Z 


.^SzS 


UJ  LU  LU 

■*  Tt    •* 

z  zz 

oj  c\j  CO 

1-  ,-  in 

CO  CO  ^  I 


y  uj  uj    :  UJ 

■^  ''■  f\l       .  tJ- 


^^i 


IV  CJ  ^   TT   ^ 


'  LU  LU  ^  LU 

:  CO  CO  CO  CO  ( 


o  p  o  o  o 
UJ  >  tU  LU  UJ 

cof  z  zco 

b  b  b  b  o 

Z  CO  CO  CO  z 
b  b  b  b  b 


LU  LU  >  : 
b  b  b  i 


b  b  b  b  b  b 

z  CO  CO  CO  CO  CO 
oooobbbbbb 

C0C0COC0COC0COCT)COCO 

cococOcococOcOa)^cO 


CO  CO  CO  CD 
CO  CO  CO  CO 

b  b 


f"'  CO  CO 

|CMCM 
|l^ 

CO  z  z 
z  z  CO 

§UJliJ 

b  b  b 

z  z  CO 
bob 


l§ 


^m  §? 


cot3 
d  2 

<  : 

o< 


(0    0)  >. 

«    C  ?  f  S  ^    £  ^  1  -^  S  1   g  ?^ 


rat  (5  *"  ra      1^ 
o  1  o  •£  o  •■=  •- 

DQ^OQ^CQ^    E* 


S.9 

i<5 


ojt    -ojE-E-ajE^ajE-^E-^'E-^ 
-^  ra^'-^  ra^'nj^'-^  ra^-*  ra^ra^'ra^' 


ra  "  (0  o  o  3  £- o 
CO       X  C3  CC  (2  u.  5 


CM    ;  CO  Tt  lo 


^iScooo   ooo 
S  CD  I"  ~ 


o  o 
£  f  f  S  §  i  CO 


^i^to 


III 
ooo 


9-  »  9-  05 
o  £  o  c 

Q.    P  Q. 


^^^ 


i  i  i    i    illlillflfss'^IIPllr  :^^ 

—  —  —          —          ■:=5i:_0^$^$ID(Ul-^^^OSI)9'$T39-E-9- 

8  8  8   8  ^l-i^llhl??s^^^illha5a 

2  2  2       5      l».l2f2t|^2og^.^.^.|ra^^^cg       „„ 


54 


cvirocgco^f^  b>f^  into 

1S22SS3         ^if         SS 


-J -!-!-! -i -i -!  -i -!  -i -i  _i  _i  _i  _i  J  _i  _i  _i      _i  _i  J  _i  _i  J  _i  _i  _j  _i  _j  _i 

ooodddd    do    dd    ddddddd    d  dddddddddddd 


ii3 


o>  OJ  CVJ  l/^  ♦-  <o 


(/)(/)    (A    (A    <A    (A    (A 
(Q    CO    (0    Co    (0    fl}    (0 

O  O  O  O  CD  O  O 


in       in  ^  CO  o  t  oj  1 
CO       CO  eg  CM  '-       >*  ■ 


•tcoc^cococ^co  Q       rtCNjoi^ujcvlinOTt^Bg.,- 


m    C  (A    lA  c  c  c 

c  c  c  c  c  c  c 

p  0)  p  o  oj  a)  a) 

Q.  Q.  Q.  Q.  0.  Q.  Q. 


Q.Q. 
OO 


D  _3    3    3    S     3  ^ 

o5  w  w  w  w  cJ5  w 


b5<2cr2w<o55w2 


5  5 


UJ  lU  LU  LU  §  §  g 

CD  CO  Q  S  ?  S  (3> 

CO  CO  Cj  O)  o>  CO  ^ 

Q  O  O  O  O  Q  in 

CO  CO  CO  CO  di  3)  CD 

CO  CO  CO  CO  O)  O)  »- 


CO  w 


coco 

LU  LU 
COZ 

|co 


$  lU  $  UJ  ^  ^  § 

coz  z  cflcocoz 

5  §  iij  lij  >  lu  m 
iizz|zz 

LU  UJ  ^  $  LU  §  $ 


I 

■y  z  *"  ^ 
■*  z  '^ 


oz  SM  z 
"  CO  CM  CO 


c^?5z 


l?^' 

U^^' 


-s:^ 


Uj  LU 

zz 


LU  LU  ^  LU  LU 

cocnzzw 


z  z  '"CO  z  ojz 

LU  LU  ^  LU  ^  LU  ^ 
§§§§§§§ 

CO  CO  z  z  CO  z  CO 
in  CO  CO  CO  CO  Q  O) 

CO  ^  CO  CO  CO  CO  o> 


s^^^^H 


u:iS§522£ 


QCCO 


o  •.- 

E  * 

II 


n 

-ii 


M. 


*5 

zl-^ 
co5«-«l'^ 
^^^<i^co§ 

S-  >.  CO    Q.  CO    >.  5 


*  *o  d 


$     5|c_i£jg.|5' 
z     ^xiiicrisis''"" 


III 

I.  —  ^  C3 

2  CO 
CD  LU  (rs 


>.   O       «  "<  ^  ^ 
EC    ^ 

z  §  5j«<3»« 


55  Us" 


II 
zoo      Ho 


II 


GO      g  sti.: 
£  COCO      <  lui 


1 1 


888S888 

3    3     3     3    3    3    3 

2    ci7>(inoio>c!ncnc7) 
o    9922222 

Q    TH  ai  Vi  m  m  Vi  Tn 


:-c 


18 


q  tr  LU  oc  c  °- 

g  ^oo|63:j«5x. 

ilUiiiiiii^iii 

05«:a:     =  h  1 1  = -^  JSoc  oc  wcr 


.  .2i 


55 


5?    I     ^lill^ili^lil^        §1       5§|: 


O  O      O       O  O  O  O  O  C3  O  O  O  O  O  C3  O  O 


OOOOOOOGO       O       CD       O       O  O  (3       CD       O       CD  CD  CD 


1  <D  CO  o  »-  CM 


O'-CMO'tlDQir) 


ID  CVJ  00  CO  05 


OQOO         Q         CO         O         incOO         O         O         QOQ 

Tj-iScvj'^       o       t^       ir>       h-<Boo       c\j       ^       ffjoiTJ 

CMi-  -.-■^CO-*  t--  CJCOCM 


8i2     S     8SS§gg2!8gi2"S^S^ 


gcjin«oo)0'-tD      CO 
ui(Dincoo>r^cg       io 
oo»--.-ooa)0       m 


18^ 


iCOCOCOCMCO  Cii  CM  CO 


ca  CO      Q      Q      o  r~  in 
Tf  .-       (B       o       r^  K  CO 

n  CO       CO       CO       c\j  c\j  CM 


w  m  m  n  n 


O        5)  m  5  ^  X  s^  Q.-I  O  O  O  «  S  in 


■ESS!   :   ■  S  S  8 

co>.y«<5>>>n 


S      Si 

to       01 


CO  '"  : 


^gS-Sg 


^^ 


^i?i 


LU  55  - 
cj>       cj>  in 


LLI  ^  111  LU  3  ^  Hi 
CO  Z  CO  CO  W  2  w 


LU  ^  Si  LU 

5 


o  o  o 
CO  CO  <o 
CO  CO  CO 


z  zz  CO 

'  ■  §8 

(0  CO 


igcozzlil 

UJLU$§$IUIULU 
coco  CO  CO 

"  "  "  s 


CO  CO  CD 

z  z  CO 
bob 


CO  CO  I 
CO  CO  I 


5| 


s« 


1^ 


CO  to 

§§ 

in  b 

•<t  CO 

CO  CO 

z  z 

in  b 
CO  S> 


CO  «0  CO  1 

«>cocO| 

1^  00  oo 

CO  6  o 
5  CO  CO 


i^ 


;i:  iLi  '^  00  -^ 


§  CO  CO 
CO  o  o 

UJ  ^  Hi 

in  b  b 


in  in 

CO  ..  ^  „ 
uj  m  li!  §  * 
z  z      CO  CO  c« 

LUlii    g§§§ 

z  z  CO  CO  CO  CO 

UJ  §  >  IIJ  liJ  liJ 

CO  g  ^  coco  CO 
CO  CO  ro  CO  CO  CO 

CO  CO  CO  CO  CO  CO 

ZCOZ  z  zz 

CO  CO  CO  CO  CO  CO 
CO  CO  CO  CO  CO  CO 


<^~l 


^ 

^ 

^ 

S!S« 

1^ 

z 

^  CO  CO 

§ 

$ 

LU 

UJ  $  UJ 

§ 

§ 

iu§§ 

8 

1 

s 

§ss 

8 

§ 

188 

z 

z 

2 

z  z  z 

z 

CO 

zzz 

§ 

1 

§ 

m 

§ 

i 

ill 

5  ™  S*f' 


l<l 


^  .  s  £  s  o  o  ^  E  g-  ^  ^ 


i^^ 


W  CM  CO         •<* 

_   =tfc  _   *  *  =» 

.9  -  " 


:  LU  m  CO  CO  t-  O  CO 


;*;  .b  ;*;  E  ®  K  m  ■=  o  -  y 
°  1  °  1  "=>  E  2  !s  O  s  * 
CO      CO      CO  uj 


SeZ 


|6|ill 


^s 


5  2  °  c  y 
Q-  o  O  -  - 


.oii|||ll|iS2i» 

|siS|||M|?s|ii 

'^     .(Bx252>>9.ai(om<BO) 


5  Sg 


^qcci 


i  1^, 


w  S 


^lillllillllll 


^      »,    ^        ^    11    I-BI      .      .    5    0.01 

a:   8x     O  l^cDCDJJJjirirdcc      c 

III  silllli^lll  I 


aa  3  5  5  6 

bb     b     b     b 


—  H  ^  o  o  o  o  ^  ^ 

t-  I-  ^OO  O  O  ^^ 

I  I  ioo  6  o  igS 

if:lliiii:ps     I    I  i  |||  |  |  || 


56 


il 


-jHHH-'-'-'-'-i-i-i-i-i-i-i-i 

ddddddddddddddod 


<D  CD  O)  t--  (D  T» 
CO  CO  CD  CO  ■*  4 
-J_i_i_i_i_i 

dddddd 


CO  CO  U3  in 

dddd 


S°°°°°'"i2^'^og22/l 


lO  ■*  ID  CD  O  O         C\J  i 
CO  t-  CM  T-  C\i  CO  T-!  I 


-I 


a  S  gi  8  8  g  8  gi  2?  2  a  S  S  g]  a 


giS 


Ul  CO  O  lO  o  o 
CVJ  ?j  ?5  CO  CO  CNJ 


|||ii|||iiif|iii  ^ 


ii^ 


>  >   0)   o  ■ 
.  X   X   Q.O. 

3    3    >,  O 


Q.P    Q. 

O<<o5(i!o      o 


»  §  §  LLI  LU  5 

WZ  Z  Z W  Z ( 

r*-  CO  o  o  o  o 

CO  CO  C/)  W  Z  CO 

CO  CO  ro  CO  CO  CO 

CO  CO  CO  CO  CO  CO 


I  C\J  C\J  ( 


csjcCii 


z  wz  z 

iii§ 

CO  z  w  CO 
b  b  o  o 


CO  CO 

CO  CO  m  "J  CO  m 

53ScOco^  ^ 
^^  ^  f>5  2  CO  W 

CO  z 


5  5  ^  5  5  uj 

UJ  LU  §  m  LU  $ 

§!§§§§ 

CO  Z  Z  CO  CO  z 

S  CO  CO  CO  CO  CO 
CO  CO  CO  CO  CO  CO 


CO         CO  LU  ILI  I 

8 


CO  CO  CO  ^  CO  !fi 


^  ^^^F"l 


z  coz  : 


I  CO  CO  2 

coz  z  z  z 


CO  z 
§^ 

CO  CO 
z  CO 

88 


UJ  LLI  LU  ^  I 

CO  CO  CO  CO  I 

CO  CO  CO  CO  ( 

CO  z  z  z  ( 

b  b  b  b  i 

2  CO  2  CO  ( 

CO  CO  CO  CO  < 


8 

llll 
o8  oO  oC  08 
c    c   c   C 

llll 

oocSlll 

=  =  dddd 


ccccccdcc'ftu   o 


S       Sec 

5g  88 


<s  cS  <s  s  <i  (S  ,s  a :?  ^  ?  ^  S  I 


II 
8  & 


Cy    CO    3    (Q 

i  S  1 1 


ZZ    ^£0 

§UJ$IU 

z  z  zz 

iij  5  >  > 

^  LU  UJ  lU 

S88S 

Z2  ZCO 

^111 


S8: 


<D    m    <D    ir 


S  =« 


5  S,  £  ■* 


I  666 

8  bob 

_      >.  >.  >,xj 

Z    0)  0}  a>  ^ 
Q    to  (3  (B    . 

CO 


CM    ffi  dJ    ^      .  ci 

•  CO  CO  CO    P  » 

0)  UJ  UJ  LU  CO 

CO  CO  CO  CO   „  " 


^y! 


^ffi  CD  CO  ^  J 


:ooo§§ 

(D    (D    &    O    O 

IPIIII 
A  5U.U.U.  "  " 


57 


§  ^  5  §  ^  §  f  f  5  ?  §  j;  S  rt 

I  d  d  G  d  c!  d  d  cj  d  d  d  d  d  d 


-)-!-!-!-!-!-!      -!-!-!-!  H -" -i -" -i -i -i -i -i -i -i -i -i -i -i -i -i -i -i 

ooooocoo     CD  CD C3 o  CD o C3 o d d d d  d  d  d d d d d d  d d d 


;:  S  8  § !?  g  S  !8  ?  S  §  S  ° -^ 


i-t-T-  C^CVJCOOJCDf^^-  -^  COCOCVJt-cOOCO-'-  COTtOJ  CO  T-O)<NC\JC0 


CM -- ^  '--■.- to  c\j  c\j  (N       c\j  <N  c\j  -  eg  1- CO  (M  (N  CM  to  CO  CO  CO  Sj  ^  g:  Sj  K  S  Sj  S  S 


.^  .i5  .J5  .S5  .2  .2  .2  .2  .2  .2  .2  2  2  2 

—  -ii-s-ii-i-S-^-^  —  -^-^-^ 
wwc/)cococ/Dc/3wwc/5c/5c/5c/5w 


«  «  « 
o  o  o 
c  c  c 


DDiniBwoooo      Ok  ino  mSbbocwOT  w5(r  mimbmm  ir  m 


1  "  CO  CO 

I  y  m  $  z  TO 
:  z  z  CO  CO  Q 

»• y  * 


■  CO  CO  'j 


^  UJ  LU  I 


Z  C/5Z  ~ 
S  C5  Q  *  CO 

CO  CO  CO  C3)  J. 

Z  W  Z  Wo 
CO  CO  CO  S  S 
CO  CO  CO  O)  >- 


o  o  o  o 

CO   CO  CO  CO 

CO   CO  CO  CO 

Z  CO  coz 

b  b  b  b 

CO  CO  CO  CO 

CO   CO  CO  CO 


«  CO  HI  LLI 

l°bb 

O)  CO  CO  CO 

wz^z 
S  §  b  b 

CM  CM  CO  CO 
CO  CM   CO  CO 


m  0  I 
CO  CO  ( 


55<: 

o  o  b 
CO  CO  CO 
CO  CO  CO 
COZ  CO 

b  b  b 


^  CO 

^  g  ^  UJ 

tn  b  §  b 

<D  CO  CO  CO 

CO  CO  CO  Z 

a>  CO  3  ° 

cj)  CO  ■<*  CO 


^11 


CMCM  : 


zl 


(U    OJ  CO  -^ 
Z  CO  CO  CO 

liJ  lii  >  > 
wz^z 

5  $  UJ  LU 

88?5 


z  z 


Sili: 


zz« 

UJLU§ 

z  z  z 

Z  Z  2 


CM  CM  ^ 


^  ^  § 

2  $2  I 
coco^l 


.^1 


£:;  C:  coco  I 


CO       y     CO 


CO  in  § 


CO  CO  CO  I 
z  CO  z  CO 
SI 

CO  CO  I 


11 


CO  CO  CO 
CO  (3>  CO 


«b? 


CO  z  '  ■■  ^ 

Z  CO  CO  LL 

5  lii  uj  5 

§§§§ 
z  CO  CO  z 

ID  CO  CO  S 

^  CO  CO  o> 


coS  ^  g 

^  f5  r?i  5  m 


;  Z  Z  Z  "■■ 
'llilliuj^^  o^Lum 
:cocococozcozcoco 


wzco 
b  b  CO 


S§§ 


COZ  2  z 

LU  UJ  3  LU 

b  o  b  b 


Z  CO  CO  CO 
CO  CO  •<}•  to 


coco  Z  2  CO 

o  b  b  b  b 

Z  Z  CO  CO  z 

b  b  b  b  b 

CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO 


:  E 
i  o  CO 


N     N     Nj    N 


1^ 

Is, 


liJiiillllitri 

_l_lliJliJUJUJ_ICO"" 


is  E* 

III 


c  c 
c  c 


5^ 

E  2  * 


1 3  =^* 


99HK   :i2^«|EatIII«^i^ 


8  ^  5  5 1 .1 5  II  i  S  t| 


di  01  i--3J 


c  O 

III 


icDOOmcLiuJoccoSi-^co 


50  $  if  §§  tr  I 


8  8"  8 


ii 

88 
-■.  b  b  -". 


go 
If 

...00 


d  d 
ii 


8 

so  § 
oi^cr 


(0  o  c 
CD  OC  D 


"  << 


CO 


^11 

<    C3C3 


«  ui  10  m 
._  £  S  S  E 

I  _'   0)0)0)0)0) 
I  O    0)0)0)0)0) 

^11  X  XI 

b  <  <  <  <  < 

>  -c  c  c  c  t: 

X  ddddd 


_tcg^Egc^-0 

do  SSjE  §,  E  §,0 
OOxx^  c  «|)- 

bb<<^  >.|^ 


? 


owb 

Pl» 


0)  d 

l^°So-^ 


xicr  2|  ^--  3  S  |g|  0,^0. 
xxdc5<?(2cSc^ffi55J3iJ£5<Sb, 


■"  =  < 
8|^! 


58 


cvi  O)      CO  O) 

■*  CO       CO  CO 

do     dd 


dddd    ddddd  dd  d  dddd  d  ddddddd  d  d 


I-   ^!2 


m  rt 


c\i  in       ^ 


lO  CO  00       00  I 


CO       i/j       CO  I 


i*t 


s!  S^  E;  1 

CO  ■>»■  O  IT) 

PJ  OJ  CM  CO 

•fl-  t  •-  CM 


COCOCOCrJCO  coco  CO  COCOCOCO  CO  COCOCNJrtCOCOi 


§o     o 


HH  O  CO 


occcc20o        2 


©       ©        - 

O    (0 


«  s 


^^ 


CO      C0O5O52C0 


II  I 


coco  CO      z 
5  5  uj      ^ 

Ui  LU  ^         LU 


5|     § 

O)  ^  CM  r: 
^      co'^ 

"^  CO 


^^ 


COZ  2  CO 
b  o  o  o 
z  CO  CO  z 


I  :  iij  tu 

>       in  CD 

:  lu  z  z 

■  in  >-  1- 


CO  CO  z  z  COCO 

UJ  IIJ  >  ^  >  > 

^  ^  LU  LLI  LU  LU 

CO  CO  CO  rt  S  (O 
Z  CO  Z  Z  CO  CO 


z 
^z 


?Sz        ° 


^  i 

$  lU 

I  I 

CO  z 


sil  §      iili      §§§§§§   sis 


is 

coco 
"  I  b 

IS 


ss 

CO  z 


'-^zSzz  S 

5  5  LU  lU  LU  lU  § 

CO  z  CO  CO  2  z  CO 


ssiisss 

ZZCO  2  ZZ  CO 


I  CO  CO  < 
I  CO  CO  < 


E 


11    I 


m  (0  .S  ig 


»^l 


1^ 


EC  ^ 


CM   »  .£  ^ 


3    (0    "    ™    S  ■ 

cnoo  §  O 


(3? 


~     6      ■=     -c  ^   ••    •  «■ 

ci     o-i^b-%&    ^^;:»8 


iSl  I 


5  o  §-o  « 

Z._(I),.0       ^,      ,_ 

<  li-  H  -^  Q  m  I- 


59 


^    I    I    ^i^i||||§§|    5|    5    I    |||||   I    5    |||||||^|||||    I    I 


O   (3   O   O  GO  O  C3  O  O  OO  O  O 


OO   O   O   OOOOO   O   O   O OO O O GO O O O O O d   G   G 


S^'^^^E^S  g§ 


q: 


S  I  §So^8Sg8SgR  »? 

CO       CO       cocococoCTcortScocoS       S?c3 


[S2222       ^       °o       KcM^cocMCMaSooh-ooh-^m       cO       c\j 
coconrtn      rt       co       coortcortcocococortrt'tS      5       5 


£  £  £  £  8    ■  Sl-^ 
E  o  o  o  o  >  is  >  -2  2 


(0         m         O  <B00003?300? 

w     w     cc     CO  EC  tr  EC  tr  <  o  <  2  5  o 


si  I  I  lff=f  f  I   ||.=l||||||||    S    S 

:?0       O       O       000-50       O        x        x-5-?«o^xxxxxxS        !2        2 
05      5      5      25502      5      <      <  (T  O  O  5  <<<<<<<  ir      §      $ 


«   I 


:  111 


s» 


CJ  "^  ^  t-  , 


S"8 

Z  I  2  t^  Z  W  I  ^  ^  ^  CO 

=*■■■=-■■■>  I  mm  iu§§ 

Z  CO  Z  Z  C/3  CO 


§UJ§UJ 
CO  CO  C/3  z 


^         l^  IIJ  §  ^  lU  LU  ^  LU  >  liJ  >  LU  LU 

g      CO  ^  ||co2iz^co|zco 

LU      $  CO  uj  m  $  §  uj  §  m  §  LU  §  $ 

§   s  s  IsisiisssSs 

z      z  CO  coco  z  CO  CO  CO  z  z  CO  CO  z 

is  §  sm§§§§iii 


5°? 

co'^ 
5^ 


m§ 


S  CM  eg  ii;  K 

W  cS  r^  W  2 


S  111  LU    S  LLI 
(AZZ  (OCO 

CO  z  z  CO  CO 

p   o  (J   o   o 

5  >  UJ  UJ  UJ 

i^zcoco 
o  in  b  o 
CO  zco  z  z 


I  I  liil 


U)  U.  (J) 


SS-: 


J  cvj  c\j  cvj  ly  m 


^  I  ^"^s 


ill 


35zzco|^^|w 
zzcocozcocococo 

o  p  o 

z  CO  co^co 
.    .        .    .  §§5lu§ 

CO        cOcoScocococOcOcococoaS 

CO       cocoo)cococococOcocOcoa)a) 

CO  z  z  zz 


555 

I   CO  S  CO  ( 

I  CO  O)  CO  I 
CO  CO  z  ( 


5555 

z  z  CO  CO  • 

LU  LU  LU  LLI  ; 


IS  I  i  iisis  i  I  isisisiiiii 


E  E  T^  E  CO  in  eg  i 


*  I  I  iliifliiil: 


^  fc 
*£ 


^      E       Eildaili^JcJ       5^ 


■IS     i 

iflil 


"*=  E  ?  A  i'*-^ -c  ^  £  £:  ^   -  T5  £ 

S  5  S  ni-^  aSffffSS^E  0)  £ 

i^IIi-^'^'^'^'^'^e"'  ^  "^ 

M  3 -I  >  I- dcj  cj  d  d  cJ  cooc  CO  d 


60 


cocogoio       oot-^^tooooocNjoiioQTi-ooio 

(OCOCOCO^  CO  ■^  ■rt  m  -^^  -V  -rf  -^  CO  ^  Tt   it 

d  d  d  c3  d     d  d  d  d  d  d  d  d  d  d  d  d  d 


dddddddd     d     d     d     dddd     d 


Q  S 


o  in  o  o  ■v 
T-  ^  in  c\j  CO 


o  n  cj  o 


n  cj  o  r--  o  ^ 

(D  CJ  r-  03  Tf 


•^  '-  'T  CO    ^    O) 


>-  I-   in 


_i  I 
O  ^ 


oin       ooooinoinoOTfOTj-oi 
coin       oor-cDor~-coi-mrtooo< 

S9     55*^SS??SS999! 


igjgjgriiQO)       tn       o>       O)       ooo^       r^ 
icoco^'^^co       CO       CO       CO       ^^9co       •* 


£^ 


^i 


I   |i 


st     I" 


m  o  ( 


l^i 


CM  ^ 


w  CO  w  CO  CO 

1-  in  ■*  ■<j-  m  1 

CM  CM  C\J  CM  C\J  1 


?5co      ?5      J?      ii' 


^  ^  CO  CO  m 

W  W  r:  r:  *" 

CO  CO  CO  CO  CO 

CO  CO  0)  S  ■.- 


i  "Jco 

mSuJ 

CO  Z  2  I 


"•-  CO  z ; 
i  ^  Lu  tu  : 
I  z  z  CO  : 


LU  >  >  LU  LU 

co^^zco 

CO  o  b  b  b 
CO  S  (o  S  CO 
z  z  z  coz 

"    '1892 


CO  ^Z  I 


-III 

ZZZCOCOZC0CO2 


5,  coz 


iss^s   a§§§iii§iss§§ 


CO  Z  CO 

o   o  o 
§  LU  LU 


LU  LU  LU  > 

zzco^ 

^$§§LU 

CO  CO  CO  CO  Co 
CO  cO  cO  CO  o> 


^COCOi 

o  b  b  i 

CO  CO  <" 

CO  CO  < 

ZZZZCOCOZZ        CO       Z        2 

bbbbbbbb      b      b      b 


b      b 


5  §  LU  LU 
UJLU5§ 

§§s§ 

CO  z  z  z 

CO  CO  CO  (O 

CO  CO  CO  CD 


OLU^OO 


i*^co 


<i 


E  §  -2  i  £  S 

£  J=    o   !=    m    n 


^    8 


i  lliPlPl 

-_i5scotsii£:sx£rcoLu5 


m  "O  "O  •O 
o    §   §    § 

c  a  a,  0)       '- 

Sooo 


5  «-  "  " 

E  2  c  c 
""-  8  .2  .2 

<  o  o 


88 


ijL   Q.   < 

o8 


cr     i^^co^cc     coco^>-%ij<^xio(r     i:  x.  <66S.S.6  S  3     2     3     h     ooaf 


61 


? 

8 

5 

1 

in 
5 

1 

1 

■* 

II 

i 

1 

1^ 

'<»  bo 
5  5 

§ 

IS 

51 

^ 

m 

II 

5  CO 

SS^ 

f2 

^i^ 

-" 

-1 

-" 

-1  -1 

—1 

_l  —I 

_j 

_i  _i 

_i  J 

J 

_l  _l 

_i  _i 

_i_i_i 

-i 

C3 

o 

o 

C3 

CD 

O 

o 

o 

OOCD 

O 

o 

cso 

GOO 

OOOOOCDOOOOOO 

C3000 

odd 

s 

OT 

S 

§ 

? 

f 

f 

c^ 

g 

o  r^ 

f;? 

5 

s-" 

°§ 

as" 

"5 

^ 

^ss 

°§ 

g-^ 

§RS 

CO 

SSS 

8SS|SSgS     gg8     I     §     8g     §§§S?ggie°8Sfe8^S        S§§2 


III     III     I     > 

CO       W       (2       W  W  W         - 


I    l»loll«^^si|ss5t|.g 

>       >o>o>>5>>>>2»<«g5«§ 


<<<<55§§2$Q 


co^l-fl-El-l- 
o  oooo-Soo 


i    § 


£l 


CO  ^  J 
°oco 

CO  CO  CO 


"5l 

CO  J 
m  (f) 

z  CO 


■       in  m  • 


LU  UJ  LU 

o  o  o  _ 
gcocowjco 


4j^u-Mm 


%  I 

LU  LU 

z  CO 

I  i 


o  p  o  o 

^1^  ^ 

§LU§  5 

bob  b 

1^  OT  n  to 

CO  CO  CO  CO 

CO  W  W  Z 


UJ    ^§2$ 

CO  u.  CO  z  z 

UJ  ^  111  >  UJ 

ZwZwZ 

§  UJ  §  UJ§ 


Sill' 

§§§UJUj| 

cococoz  z^ 


55      5  §  §  12  5  UJ  5  UJ  m  i2  liJ  5  i2  § 
WW     z  w  zz  wZa5z«wz|zco 

§  m  UJ      m  LU  UJ  §  UJ  §  uj§  §  §  5  UJ  §  § 
b  b  b  b 

wzz     w  z  CO  w  z  w  zco  zz  cocncoz 

is§   5i5§im§§§§li 


O>0)c5c*5cococ*5coc0< 


5^1    I    tl 

m  LU  UJ    «  5         UJ  UJ 


CO  CO  CNJ   CO   CO  CO  CO 

COCO  z  z  CO  coco 

<P  CO  CO  S  CO  S  S 

CO  <0  CO  0>  CO  CO  CO 


i  i  i 

3  D  3 

w  55  55  -, 

t  ii  ii  i: 

ffl  0  (P  Q) 

<D  4)  <D  4) 

o  5  o  o 


55     w      * 
S     I 


eg  c  ^  ^   >•       %  =((: 
at  o   O   O  * 

3|dd^    ££ 

<]}    (D    CO      . 

J:^  I  X  CO      XI 


11 


-«lrl 


I    i    fc-cS    553 


g'gf 


EgEgE§E§EsE  §E"-"-§  E 


■   2-g 


SOOO      oo 
^  .2  .9  .2      .2  .2 


£2|5|5  =  5|5|5i5|5  =  5||-=5i5  =  5^S<      S"  ^  III  ^  ^  g  §  g  g  g  |  g  Q  £  5  €  »  »  »       »» 
Q.CLQ.Q.Q.Q.Q.Q.Q.         ""q.        Q.        q.        OC  CC        CC  OC   CC  (D  C3  5  5  UJ  it  it  it  it  li!  O  CC  cC  k  jT  jT        jT  f= 


62 


c.:^! 


§  $2  §  g  l§  1$  g  g  ??  "  g  !8  ° 


o       mm»-(00)C\jc\joo<D 


>-  pj  >-  •<-  1-  r^  CM 


g  ^  jq  o>  «  51  ^  g  ;- u,  o  u,  ;;  o  5  35  g  r.  , 


in  o  o  CO  o  < 


SSS 


CO  ■*  CM  OJ  CM 


ooco       ir)CMCMCj)com( 

iCOCOCO  COCOCMCOCOCO) 


COCOCMCMOPJCOCOCOCOCOCOCOCoS 


r~  Q  >-  ifi 
o>  3)  t^  T- 

rt  rt  IT)  CO 


III. 


I|IN 


«§ 


I  Z  Z  Z  03 
o  o  p  o 
uj  m  >  uj 
CO  w^  z 


:s55 


ujuj^  :iiJoiuLij  :uj 

coco**'     ,0)*-cooo    .00 


CO  ui  i5  «  «  i2  uj  2  <g  w  «  uj  ^ 


I  CM  CM  <-  1-  I 


<0  (O 
^^^lUUJLU^^CO   ^llllUmiUUJ^UJLU^LU^lULUliJluS 

cozcocozcocoz  ..cozcozzcozwzzcozcocozcoz 


'?  ?  ?  « 


>  UJ  UJ  >  UJ  P  > 

|coz^z§| 

o  o  o  o  o  ^  o 
CO  CO  CO  CO  CO  CO  CO 
CO  z  CO  z  cfl  z  CO 


1^ 

111  UJ 

b  b  ( 

SSI 
CO  z: 


$5 


>  UJ  LU  LU 
I  2  Z  ''^  CO 

tu§5§ 


cocozcoco 


cocozzcocozzzcozzcocozcoz 


COZ(/3(/)Z2C0ZC0 
$  LU  LU  $  UJ  ! 


isisssssssssii 


63 


0G00000000C300 


8  S  S  S '^  g  9  ?  g  a  «  8 ' 


O  O  C3  O  O  C3  O       O  O  O  O  G  O  O  O  O  O 


o  eg  o  o  o 


i^^-§55M^ 


Si8sSS^^S;S^S8?        SS        558Sg88S    i^        ^^i^S^SSSS 


(0  CO  (0  (0  =  .j5  -5  .2  .5  .2  o  o  — 


O    CO 


■>  (0  nj 


>.  >.  >v  OJ    W    «    m 

g  8  St^i  i  e- 


cow 


^^^^si^yi 


II 

CO  CO 

:  $  UJ  LLI 

:co  z  CO 

'  >  LJJ  LU 

llzco 

:<o  coz 
1  b  b  b 

I  CO  CO  CO 

I  rt  CO  CO 


II 

g  coco 


|5 


w  CT  (^  .^  i 


§§ 


$2  CO  $25 


zSzi: 


li  I 


OUJIU  UJ 

CO  o  o  o 
CO  CO  CO  CO 


b  b  o  o  o 

CO  CO  CO  CO  CO 

o  o  o  o  in 

CO  CO  CO  CO  CO 

CO   CO  CO  CO  CO 


CO  CO 

^§ 

CO  CO 
z  z 


i^sl 


^iiii 

$  UJ  $  §  m 
(fiuyzin-z. 

^  lij  ^  >  > 

UJ  ^  LU  LU  LU 

b  b  b  b  b 

■Z  'Z  <J)  </i  I/) 


^^z      - 


z  z 

^8 


S 


CDco  cocococjcBchco       Q 

O)C0  COCOCOCOOOICO  CO 


1^^^ 

$5lu$ 

CO  z  CO  CO 

>  lU  §  UJ 

|z^co 
lu  §  m  § 

nil 

CO  CO  z  z 


in  CO  CO  ■*  ■* 
Z  c^  in  C\J  Cvi 
CO  "-  CO    .    . 

mil 

£  UJ  m  >  > 

I  CO  CO  to  z  z 


5  5  LU  LU  § 

§  CO  CO  CO  ° 
CO   CO  CO   CO  CO 

(SiZ'Z.-Z.ip 
^  CO  CO  CO  ^ 


*  ■**|^''?  :::::: 

ilililllppll^ 


1^ 

X    (0 


i5  o  o  2"=  =  5) 
CO  w  w5  33q 


*"  E  E( 
,  »  *  I  O  _ 

Oo5uj5a:oQ.co§ 


55 

—  o  o 

^-   ffi    qj 
§11 


$$ 


§§ 


8 
£  E  ^  5!  §: «  i  *  :  f  i 

III 


^   OOOO  6 


Xi5  To  w  ^  3' 


I  I  i  1 1  sail 


a^iiii^crcr 


1° 

§1 
Q  CO 


:5 
i 

.1 
e  e  g  c*-'E 

X    nj  nj  ra  (0  O  Q. 

W    CD  CD  m  m     .     . 

<2   <n   «  <n  ^  ^ 

^      O    O    O    O  08  OS 


55 


III 

o8ZZ 

aj  o  O 


5 

11  = 

U  UJ  '-' 

ill 
III 

5oi3 


obb 

JC   ^   J£ 

O)    (C    (U 

(566 
S  S  S 

OOCD 


64 


CO  O)  3  Tj-  f^ 
C3  C3  d  (3  d 


-i-i       -i       _i_i_i_i_i_i       _i_i_i_i_iJ_j_i_j 
do      d      O  (3  (3  (S  O  (3      (3  (3  O  (3  (D  (D  <j  d  13 


o       o       cvj^u^cogo       oc^,^^.co^oco; 


coin  in  inpooincj  ino-.-'^^-cDi^tncM 

cDO)  in  inooooo  ■*ootoo)0)0>o) 

fflc  d  ccfccdc:  ccfcdcfcccd 

wg  (0  wSSSSS  (ommmSujSmu) 

-*e  E  EE999E  EEEEEE^cc 

xJ3  i3  .a  .a  .a  .a  .a  .a  .n  .a 'n  \a  .a  .a  .a  .a  .a 

30  o  oooooo  ooooooooo 

<  cc  tr  EC  cc  cc  ir  cr  cr  oc  cc  cc  cc  tr  cr  oc  tr  cc 


i  S  £  2  ,ri 
CO  j5  JO  JO  « 
>  y  .9  .y  £ 


t^    0)  ?   CO  CNJ 

>  >    O  ILI  UJ 

uj  uj  §  §  5 
z  CO  z  CO  z 

o  o  o  o  o 

>  LU  >  liJ  LU 

^cog;coco 
m  §  uj  §  $ 
b  b  b  b  b 
Q  SJ  Q  2J  Q 
rt  rt  CO  rt  CO 

z  z  z  z  z 

in  b  b  b  b 
o>  CO  CO  CO  CO 


z  CO 

CO  z 
II 


Ills 


b  b  b  b  b  b 

COZ  coz  z  z 

b  b  b  b  b  b 

Q  CO  CO  CO  r^  CO 

CO  CO  cO  CO  CO  cO 


z  zz 

'"  CO  c\j  rt  rt 


^^l^^^^i 


CO  CO  ^  CO  • 

lij  uj  §  m  • 
CO  CO  coco  ( 


§!^$! 


g,zcoz: 

ls?§i 

zcozcococococoz 


LU  $  LU  §  5 


i  CM    E  ^    O 
^    Q    d    0)    (D 

5  (3  u.  li.^ 


8  ;6 

(?6 


<  <    X 

-cm3 

o       o  o>o>§ 
■^      -^  lii  lij  E 


ra  CO  CO  -3  »  © 


'-  ® 


E< 
cvj-T  E 
*  *  ,9  -n  i;  w 

-5-3SLlJliJ-3_l<< 


CO  5 


(D    ID 
CO  CO   y 


LU  I 


lis 


CO    (B 
OM    9- 


5     ^ 


i  if  ^ 


C    C 
<0    CO 


5   ^ri. 


rr    >  O  (-        I— 


oOoO^ojibSq-^-'cs 
CQ  CD  ^(JCJ 


:  ?  S  ?  2  5  I 


g.!o»"" 
X  Q  5  <  _i  _i 


E  £  m  E  £  Q 

O)  (0   c    o>  CO    c 
>-    c  "55  o)  c  to  o) 

Sllilil 


io^ 


65 


O  C3       OC3       O  O  C3  C3  O  O  G  G  CD  O       O 


o>'<tino)Q'*C3)'-in---CMir)r^coo)CJ>»-tt^o<N«>coo)'-inooQOC\io 

C\JC0CDC0u)C0G00>O0)OC0C0C0C0C0QQOQQ0)0)OQ0)0)Qt-t-v- 

dcadddddddddcJddddddddddddddcJdddd 

or-~coir)ooir)OC\ioocoinT-iTicO'''<c<0'~-c^o^ir)ir)T-;cOT^,-iin(Doo 
¥       -- CO  CO  -       -  --^^c\ic\i  ""       '^       ?       EE"^"^ 

6or-(00)'-r^coo)0)0)Otoo>ooooi--*c\ic\jcjcocO'>}-i/j-rfTt(ac\jco* 
oir)ir)ir)coLr)LomLr>tr)coir)Lr>ix^mir><o<0(0(OCDcocD(oco(C>(0(Or^(Dco 


CO  CO      w  in 


in         QCOQOOOOCDO 


t^in  oo  inocootDogcDOino  o 

o<D  inco  <ocD'-c\iO)coO'-cjcu  c\j 

Ttl-~  a>    T-  ,-i-OCM»--r-i-'>t'-'-  '- 

••-co  CMCO  COCOCOCOCOCOCOCOCOCO  CO 


11 
a.  w 


■Si 


-  g  o  S  ^  .^  ^  S  .2  iL' 


coco 
11 

HI  UJ 

§111 


I  i 


z^ 

•^ 


2Z  ro 


§ii 


ZZZ 

00  00  O) 


W  IJJ  ,n  ^ 

-co-- 


^i         Hilll^^^^ 


z  CO 

§m 
b  in 

z  z 


z  z  coi 
§5  o 

coz  §  - 

o  o  CO 
UJ  tu  m 

§5 


1  ^  S 


LU  LU  LU 
CO  CO  CO 

CO  Z  CO 


§  LU  LU  LU 

b  b  b  b 

CO  CO  CO  CO 

CO  CO  CO  CO 

z  CO  z  CO 

b  b  b  b 

O)  O)  CO  CO 

O)  o)  CO  CO 


§co§ 
CO  >  CO 

b  "^  ? 

CO  CO  S 

_  CO  in 
pCOCO 
S  o  CO 


"uJ  coz 
gco 


coZ 
z  " 


-,  >  • 


COZ 
z  ^ 


CO  LU  CO  CO  LU 

t^  Z  r~-  r^  Z 
S  1-  CO  CO  ^ 


CO  CO  Z  »- 


o  CO  I 


in  (D  ■ 

z  z; 


CO  CO 

CO  CO    -    . 

t^i^inincocococo 


5  in  > 

W  CO  bo 

5  CO  (D 

■*  CO  CO 

Z  in  in 


§2:   o, 


LU  I 


6   (D   d  d  CO  Z  Z 
©CO   «   S  ...  >  > 

CO  (jcoco^  I  s 


Z  Z  LU  LU  Z  LU  LLI  . 

o  o  ?• : 


LU§ 


CO  CM  OJ  CM  I 


s§?^S 


CO  CO  CO  CO 
"    '    "    § 


nil 

CO  CM  CO  CO  b  b  b 

CO  >-  <D  CO  <o  CO  CO 

cococococococo'°2^ 

■  '  ■  b  b  b  in  «  ?  ^ 

CM  in  in  CM  o  o  o 

-  -  -  (D  CO  CO  CO 

t-  S  CO  CO 


i-  CM  CM  CM  I 

r^  CO  CO  CO  I 


■  ^  '-  *  * 

)  gj  (5  =  c  ir 


j;OwO-s=§oraCOCOo5mcra;?!       ^  ^nnracorarararora 


5555S°"»"®»5SioSa5cogSKK^^'|i-'^'SSS*** 


rolZUjO.^I'^cccgCLU 

■SlJ=2ajooooo«        y<° 
J  U.  I  5  LL  DC  CC  OC 


XII|^OOGOC300C3C3C30^"^ 

s  i  s  5  s  i  i  s  i  s  "^  '^  °^  "^  °°  s  "'"'"'"'"'"'"'"'  "^  "^  "^  c  c  c 


IIIXIIXXXXx 


s  E 


II 


o  X    d)   d)   0 

C       .     (0    C/}    (0 

~  LJ_     C    C    C 

=  (0  k:  i^  i*: 
§|xxx 
l6§§S: 


§ 

c  to  '^s 
"5  5 
c31& 

5  0)=    « 

ioE 

X  Q. 


.  Q.a.a.a.Q.o.o.a.Q.Q.Q.a.o.Q.Q.Q.a.Q.a.Q.o.Q.a.a.Q.a.a..g 

OOOOOOOOOOOOOOOOOOOOQOQOOOOO) 

.000000  000000  0000  ooooc3oc3ooooa: 


>ooooooooooooooooooooooooooogg|; 

ZUJUJLiJLiJllJLllUJllltlllllLULiJlllLUlllLULUlLllJL^ 


66 


n      o  in 
m      rf  CO 

6     do 


3       fesg8s?° 

^  -^  in  m  m  If)  in 

d         d  d  d  d  d  d 


II  IIS 

-i-i       -i_i_i 

C30     odd 


^81 


I-  Q- 

2S 


8     8 


rt  CO  CO   T—  CVJ 


lis 

>      >  J) 


I" 

o  rag 

o  ra  a, 

5  §(r 


(/)(/)  (A    U)    (0    (A 

o  o  p  p  o  o 

oo  oooo 

o  o  o  o  o  o 


lu 


1°  X. 

ra  »j       3  >; 
WW      <  o 


IS 

^-^  LU 
CO  CC 

dm 

^3 
o  ^ 

z 

o 

Z) 
Q 
O 
CC 
Q. 


8    §: 


Lil 

UJUJ 

5 

§ 

zz 

zz 

§ 

§5 

m 

§§ 

UJ 

S 

Si 

§ 

ii 

Z 

WW 

w 

WW 

w 

1 

§1 

§ 

^S^z 

LU  UJ  LU  LU    0  § 

w  w  z  z  w  w 


§  LU  UJ  LU  5  LU 

w  z  z  w  w  w 

CO  CO   C*)  CO  C*>  CO 

CO  CO  CO  CO  CO  CO 


S   .1 

4)        ra  £ 


O       J       JJUJ 


II 

I  -c 
.  ra 


|i^^ 


Z  W       W  Z  ! 
zz      Z  zl 


^1  III 


■?<SSi 


□  OS 


67 


C2  T-  CO  O)  <o 

J  j_i  _i        _i 
d  c3  d  d        d 


^3 


OC3OOOC3C0CJOO 


-§^' 


in  oj  c\i  o 


■trcDcocgcooonbio 
■<*m'>rif)i^mc\jootf)co 

CUrjCMC^CVJCgCOCMCMCM 


o  o  o| 
OOO  £ 
o  o  o  S 


is 


o)  to 

2  o  ^ 

a.°  O 

>.  <B  O 

O  CD  5 


^  « 


c  c  c  c 


CO  z 

Z  CO 


1 

p 

1 

1 

1 

%% 

1 

§ 

ii       . 

g 

g 

g 

gS 

z 

z 

s     s 


"J  "J  LU  ^ 


Ul  111  ~ 

??  rvj  Uj  Z  Z  i 
"^  ,;  !p  CO  (O  ?: 


UJ  LU 
in  CO 


CO  Z  z  2 

UJ  ^  LU  LU 

CO  CO  CO  CO 

z  CO  CO  CO  z  z 

CO  CO  CO  CO 
CO  CO  CO  CO 


5  §  5  ^ 

wwz'« 

lU  LU  tu  § 


CO  CO  8  C3) 

CO  CO  CO  o> 

?  ?«? 

CO  CO  CO  CO 
CO  CO  CO  CO 


CO  CO 
5§ 

CO  CO 

z  z 

88 


Ecd 


05*?|** 


"*i$ 


OOSOQCOOXulQ 


5     S8 

I  I 


3  Q 


=  ^■8 

c   c  — 

||o 


|8 


i° 

.  b  ^   . 
6  g  So 


3  Q 

^^ 

—  d) 

al 


O    <B 

:5.i 


%8 


o  » 

w  E  o 

(»    3  O 

iio 


1§. 

ltd 


3 

§   CO  6  o 


si 

b| 
§l8i 


c  c  c  c 


1^ 


2-  oooo5555o5 

z  0000555065 
O  ££  SS^^^  ££^ 

!;  0000  5  5  500  s 


&   ^ 


c  c  c  c  c  p  c 


-^^o 


^  oa  2.  c  „ 

5  —  O  CO  ." 

8  s-o"^-' 

<  o  < 


68 


2    |§is 

d  C3  d  CD  C3 


0>  CO  Q  ■<t 

in  (O  (S  ;o 

odd         d 


CNj       CO  in  CO  bo  Q  ^ 
5       ?f  ^  5:  S  f  § 

d     d  d  d  d  d  d 


in  CO  Q  o 


§     ti?ii2S52S' 


2SJ 


o  in  •«■  O) 

t^  o  en  CO 

■.-  •*  t-~  r^ 

CO  C\J  CM 


in       o  • 

^       CO  CO  c\j  c\j  eg  I 


o  o  <D  in  in 
in  00  CT)  00  ■* 
CO  in  CT>  a>  in 


CO  T-  o 

(J)  CO  CM 


3  2 
°  c  °  S 

CO  Q.  WO 


o      ?  o  >;  o  o  >; 
5      O  5  05  CC  O 


^3 

z 
o 

Q 
O 

cc 


,S  ly ,?  i 


5  5 1^  5 

m  m  §  lu 

CO  CO  CO  CO 
z  z  z  CO 


in  o 
CO  »- 


UJ  UJ  tu 

CO  z  w 

?§§ 

boo 
CO  CO  CO 
2  w  z 


z  z 

CM  CO 

,-  in 

CM  CO 


wW 
^5 


Z  ■^  ^  CO 


UJ  UJ  §  > 
§§L1JIU 


coco  5 

CO  CO  CD 

Tj-  in  W 


CO  CO  w 

UJ  UJ  § 

CO  z  CO 


§§i 


rr  5  u-  T3 
6  cc  §  iS 


v>  tn  (n 
o  a  m 
E  E  E 

ill 

OOO 


a  to  .  E 

§>§>!§ 

z  _i  u.  a.  UJ  Q. 


>  CO  CO  Oi  CO  OOOi  CO 


lis      € 


I 

Z  o    :  a> 

8  ^^^« 

i  illi    i  H§ 

<trii.Quj     o  CLcrcc 


55_ 

OOO 
^  it  ^ 


Icl 

III    tZri-- 

^^    ^^6^    6    „    £ 


O    UJ  CC  UJ  CE 

Q  Odod 


5  mil 


p)    m  aj"  (D       Z 


s??s  8 J  ill 

lii^i  Sill  |l  lif 

>0QU.I-CO         ^UJUIUI         <EC  ^tCC 

CO  (o  CO 


69 


C30  00000000CDC3000C3C3 


d     d  d  d  d  d 


fo  CO  T-  CO  T- 

^  IT)  in  o  m 

■^  -t  Tt  in  in 

_i  _i  _i  _i  _i  _i 

d  d  d  d  d  d 


dd     d     d     dddd     d 


1/)  in  o  o  in 


°s 


o  o  in  tt  in  in 


l/>  — j  CNJ  O 


.5  .5  .2  .2  .2  .2  .2  .2  .2   2  2   ^   2   t^   t'   ^   ^ 

m(y)</3c/3c/5i/)c/5c/5Wc/5cowcoc/5c/5c75c/5 


o>      in  '-  o  < 

C\J  ^  CD  (O 

CO         C\J  T-  CNJ  I 


in  o  •.-  in  o  CO 

CD  in  CD  CD  in  (j> 

r^  h-  r-  t^  00  c\j 

CN  CJ  CM  CM  CO  •■- 


in  cj)  in  ■—  Q  in  CO 

>-  to  IT)  in  o  in  (3) 

CM  t^  r^  CO  CO  CO  Q 

CO  CO  CO  CO  CO   CO  ^ 


^  .  .  .^ 

ScDOmS 


.2  .3  .5  .5  -2  *- 


Q  Q  Q  Q  Q  1 


w5 


C   p    O   CO         c 

CO  w  5  §      CO 


55^P^ 

% 

%% 

i 

U 

c:>o)a)°''-'""" 

20  16N 
16N3W 
20  16N 
20  16N 
6N3W 
20  16N 
6N3W 
20  16N 
29  16N 

5 

Isp^lji^p^sSsH 

z 

gsss^|l=S«SS|S^s| 

i;^ 

C0ZZ2COCOCOCOZCOCOZC0ZZWZ 

V 

(0 

|S^[^Si|^|S^5-||pp| 

^ 

lu55gujgajgujg§UJLiJ§LUguJ 

^ 

330 
990 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

§ 

22ZZC0C0WZZC0C0C0COZZZCO 

CO 

§§§§§11 

§ 

Ss 

811 

M 

M 

§ 

I    i 

^       Z 
Z        OJ 


,1:1 

I^IcO 

§  §  lU  LU 

CO  z  CO  CO 
0000 

>  LJJ  tU  LU 

g  CO  z  CO 

b  o  o  o 
CO  CO  CO  CO 

CO  CO   CO  CO 

CO  Z  CO  Z 
b  b  b  b 

o>  CO  CO  CO 
0>  CO  CO  CO 


C/)  CO  CO  CO  CO 

lU  Qj  §  >  m  LLI 

z^llcoz 

§LiJUJLiJ§§ 

CO  z  z  CO  z  CO 

>  >  lil  lil  §  HJ 

l^coz^z 
Lu  ui  5  $  m  5 
35  CO  CO  CO  CO  00 

O)  CO  CO  CO  CO  rt 

CO  z  z  CO  z  CO 

CO  CO  CO  CD  CO  CO 
CO  CO  CO  CD  CO  CO 


1^ 


coz 


•  m  LU  O 
00  Z  ^  "^ 


CO  CO  CO  CO 

CO  CO   CO  CO 


<  <<<   . 

CO  ■*  in  CO  < 


E 
=tt*co  c  cco^cococococo5j^^=^ 


5      ^ilJif  if  ^ 


I  CO  ^  *  t  . 


'-       in 


cmI^I       * 
liJOOZ       CO 


(DC3c3d6c)6c3c5cD6c566c) 
OOOOOOOOOOOOOCJCJ 

0(56ooooooo(56ooo 

0)    O    0)    0)    Q)    (1)    0) 


CO  ra 

c  c 


0666 

c  c  c  c 

^  .C  ^  £ 


0000 

c  c  c  c 
^  c  c  c 


I. 

8   S 
DC    C3 


1^. 


^    E 


ioi 


■  o  o 


vJ     iJ     lJ     w       ■    C 


O 

Z    a  6  <i>  (D  Pq 

O      N    N    N     N    <D 

o    |oooo'S| 

C      ^    E E E E eI 

U.         <LULUUJIUOCO 


sis 


^  ^  ^ 


HI    £°-c_c_c_«w 

z  89SoioSo|i 

<m^LLI         UJ         LU         << 


<  UJ 


70 


I     i§     ^     i     ^«     2||5     f     |.i     i     S     i     §     g     I 

-J       -i-i       -i       -i       _i-J       _i_i_i_i       _i       _i_i       _i       _i       _i       _i       _i       _i 

6     eJd     d     6     do     dddd     d     dd     d     d     d     d     d     d 


in       CM  o>       o 


eg       T-       eg 


CM       g  o  I 


8    S^    8     2 


o      o      o      o 


°    § 


_l  I 


CO  (O  (A  (/>       .    (0  f  (/) 

0>  (U  <D  <D            (U    (/)    QJ 

I  1!  >!  !l  ilii  1  II  i  i  i  I 

CO           (03  3  3  3><3'^3?-tO          w           a?           ™           ™           ™           ™ 

CO      OT<  <  <  <o<      <OW      W      COO      5       §      $      § 


^  LU 
03  DC 

^3 

o^ 

z 

o 

Q 
O 
CC 
Q. 


00  eg 
CO  O) 


"to       °       (/3       ° 


CO!;;^ 

T-     ^ 


1^ 

5§ 


li 


I  ^  ^ 


1^ 


2  z 
5^ 


s   s   §§§   lis   s 


§   s§   s 


b  b 


z  CO 


35      S       CO      CO 

0>  0>  CO  CO 


§   i   § 

z 


il 

o 
cr  o 


**1 
S  0)  w 

Ira  8 


CM  ^^ 

*  *  * 

-    -     c 

<  m  » 

<0    (0    ™ 

£  £  > 
c   c   g 


CJ)* 
3  W 
(0   c 

>^ 


OQ 

il 


s  : 


■u    .  jj    .  ^    .do 

|5y5|o|5|| 

LLJ         111  IXI         lU         HI         m  t- 


I  c  ^  c 


iSmcDtr     cr      "tr     cr     or 


I  '-i 

c  (0  c   to  C  w 

o    -    r.    -    p  > 


(OCOJccOcwCroctO 

titltltltllo 

X3X3X3X3X3^(J 

QL-^s-,-2ii:bobd6obob6^T. 


g^ 


I  Q.   <  <  ■ 


71 


G.L.382 
G.L.383 
G.L.406 
G.L.371 
G.L.372 
G.L.465 
G.L.444 

bCD 

U5  Wb) 

8SSSi2fes 

ss 

^SS 

4180 
4050 
3997 
3850 
3800 
3550 
3278 

li 

III 

§ WW2§55 


-  ^  3  3  s 

q  E  q  q  5 

_i  m  -"  -1  o 

55  CO  55  w  2 


CO 

°  o  "  ^     ■  in  (J) 

iecoSj;;c5|l8 

UJ  LU  ^  UJ  §  UJ  3 

z  wzwco  zco 


I  lu  lu  §  §  5 

CO  <P  CD  CO  CO  CO  CO 
CO  ^  0>  CO  CO  CO  CO 


1^ 

§5 


Pi 


z  z  z 

§§- 

CO  CO  in 
CO  CO  CO 
o  b  b 


":  ffs  « IB  .e  * 

<    Q    >    C    C  .O  = 


8     * 


*  CO 
(0    0) 

11 


111 


<S<S5 

OOO-'-'  a<*S  ri><2  ri^^ 

iiiiliflooaloii 

u.u.u.xxQ<uj      mm      o  a. 


72 


ddd6dddddddddddddddddd(3dddddddddddddd     ddddd 


go 


g^^sfifpipiii^iiiiiiiipiiiiiiiiiig  iiiig 


^  z 


u 


■^  z 

C/3  Z  CO  CO 


^55~ 

d  ^  ^  W  ■■  5 

5    ^    0  III    ^  CM 

z  CO  z  wz  y 

CO  Z  CO  "J  CO  § 


^§co§ 

in  '-  in 

Scocvjco 


in  y  CO  S 


^2 


wco  ,„  CO 

CD  5    (j  1^ 

c^zj^c 

Z 

z  z  CO  CO 


5§^ 


g^ 


COCO  > 

C\J  OJ  > 
CM  CM 


-col 

.  CM 


cozcococozcozzzcococozz 


m  m  §  uj 

Z  CO  CO  CO 


cozi 
o  in  I 


m  §  m  uj  m  $  5 
CO  z  COCO  CO  z  z 


U  CO      ■ 

«  in  ^  ( 


1^1 

LU  LU  LU  ^  lU  ^  LU 

c5  CO  c*3  CO  CO  CO  CO 
CO  z  coz  z  CO  z 


z  lij  .CO 
m  z  g  uj 
zgcoz 

uj  z  CO 
^5§ 


S§! 


CO  >  >  ( 

s^l« 
^Scoco;:: 
""  d   "^ 

CO  a)  CD  s 

CM  CO  "  CO 

0)  til  UJ  LU  UJ 

CO  z  z  CO  CO 

pill 

>  UJ  UJ  UJ  I 

o  b  o  b  o 

Z  CO  CO  CO  z 
o  o  o  o  o 


73 


S  3 


GO  OCD  O  O  O  (3  OCD  O  O  O  O       G  (3  O  C3  CD  O  6  C3  6  O  O  O       (3  CD  6  (3  O  CD  O  6  d  d  (3  6  CD  CD 


uS^T-(£)CC>ubcDCD(DCOCOCDCD 


ssss   sssssssss 


in  eg  r^  T-  ■.-  O)  ^ 


2     SSS§§°§^S'""^SS''' 


Mm  §  §  §  ^ 

gXD  P  -o  -p 
E  ff  <il  to  (0  Q 


5^ 

^^ 

^ 

5 

CO 

MfO 

CO 

CO 

8 

ir>  00 

g^g] 

g 

c^ 

II 

^ 
^ 

1 

1 

^§ 

IIJ  III 

^ 

III 

?• 

2  M  CO  M  Z  CO  M 

.1 

u 

n,oo   Q.LiJ      :     : 


o  o  o  o  6 


|i^>^;r;r^;s 


cr  H  _3tr  iL 


OOO 


OOO 
S  S  " 


1^ 
■F,  ©  S 


08   gg 


>  u.  u.  u.  u.  cc 


2 

d:  083 


sS8 

3    D 


(8 


Ill  iaitrmics 


£5 


ill 
ill 

O  coco  • 


£.2 


74 


HHH-!-!-!-J-!-i-i-!-'-'-'-i-'--i-i-i-i--i-i--i-i-i-i-i-i-i-i-i-i_i_i_i_i_j_J_i_i_i_i_i_i 

oooooooooooododddddddddd dddddddddddddddddddd 


go 

5^ 


il 


ssis^i^^isslggiiiiiisiiiss^iil^i^lil^iliiss 


I  CO  ^  w 

Lu  §  m 

Z  2  W 
poo 
5^§ 


CO  cog 


z  z  coz  i 
CO  z  CO  CO  : 


;  CO  " 

:<Mco 

CO  C\J 


C^      ■  TO 

5§co§co$ 

wcogjcooco 

cowg)gl^8^§ 


li 

z  z 


:  CO  CO 
ill 


UJ  LU  LLI  I 

CO  CO  CO  ( 

CO  CO  CO  ( 

CO  CO  CO  < 


z  z 

b  b 


CO  COCO 


W(0 

5; 


5|coi§^ 


i" 


coco  ;-  CO  CO  CO 


CO ;;; 


8gssl$ 


'^cococo^( 
:  §  §  UJ  I 


:ziL' 

5^: 


zcoi 
5§i 


?  5  CO  z  CO  z  z  : 


si 

z  CO  CO  z  z  CO  CO 


w^co 

m 


CO  cog. 


SS 


i^S 


.11 


Sco  I 


Pi^t^^l 


zgjcozi 

o  o  o  o  o  i 
CO  CO  CO  CO  rt  ( 

cO  CO  CO  CO  CO  ( 

isiiiiiiiiiiiiiiiisiiiiiiiiiiiii 


CO  CO : 

11: 


CO  z  z  CO  CO  CO  to  I 


;  LU  UJ  UJ  >  LU  UJ 
iZZZgjCOCO 
$§$LU§$ 

'  CO  CO  CO  CO  CO  CO 
'  CO  CO  CO  CO  CO  cO 

CO  COO)  Z  Z  Z 


5  (0  (5  o  Q  ^ 


8885 
llll 

II  I  I 


£  cC3-i-i-J-JHt- 


^^^f 


S  5  2  5  5  S  S  5  if  =  _i 
i  a  .y  a,  <B  .a  .a  .a  .a  w  o 


75 


i^i-(N'>-oo'Tc9QoooO'*in<MO(Dr--TtTfTj-cDio  <D<D<DQCj'-Q'-<Da)mi-a).-iri/5opc\j'*co<£><D'*oo(M  cor^co  •■- 

^^Gpcococort05<pmoicoocvj^'-'-OT-'-'-  '-'-^cpcoopQ^cvj(po>oot^<or^»-^oor^r^oB^-oOQOi/>  ^cooo  co 

r^r^(Bf^r^h-h-<DcO(OcocDr^r^h-f^r^r^h-r^r^  r^h-N.cD^^cot/^miSmi/)^<DCDCDCDcO(OcocDcD(D(D<b  r^coto  <d 

d d d d (3 d (3 d c3 c3 d  d d d d c3 d d d CD d  dddddddd  ddddddddddddddd  dd  ddd  d 


rs.cDcocDoO'^T^^OGOoboT^T^cvjtoO'-T^toiiS       coc\ji^T^coocoi^co(Oob-^h-(Dcoa)^»^d)d)r^uS<DabcD       inuS    '■ 
cac\j'j,c\j(0'C\i'-CMC\ic\i^<NC\i(N<r)c\ic\j'-j,       '-c\j'-c\i-.-co^<N'CMj^''t-c\jrvjrvj----       --■       -  - 

-    '        -!.  -1.  J   .■     '        .i  .i  -J.  .•-■.-■.  .J.  6  ri  ri  r^  uS  (D       4       to       '"       T^  o>  00  to 


in  in  in  (D  Tj- 


I 

$co: 


«5 


'*°>^co|;::co§CT| 


•*  eg  ;;:  ^  ^  >-  '- 


II 

coco 


1  CO  CO  35  {^  CO  2  z  z 


saiSw 


Nl 

||^C0« 

|52co"jqS 


,^  ^  m  §  LU  uj 

COZ  z  2  2  (/5 

^  §  LU  m  LU  liJ 

CO  CO  CO  CO  CO  z 


555 


ID    o    d)    B 

uj  CO  S  coco 


§$55§§5 

(M   CM    PJ  PJ  rvi  ?^   OJ 


{5^1 


^J^ 


CO  >    -5 

l,^n-^ 


coii 

5uji 
z  co: 


CO  CO  CO  >« 

5^- J 

—  -C^O 

-^c^ 

CO  CO  CO  c/: 

r^^^ 

LU  LU  ^  > 

C0>  z 

^^yj- 

^^5 

Z  Z  Z  COZ 


>  liJ 
ico 

§8 


n  CO 
CO  z 
b  b 


§5 


CO  CO 

b  b  i 

I  Z  Z  I 


fco^co 


i^  5  5  5  wiiJ 
cog  ^  g  zco 

5  uj  uj  lij  §  5 
b  b  b  b  b  b 
CO  CO  CO  in  CO  CO 

CO  CO  CO  CO  CO  CO 

z  CO  z  CO  CO  z 


CO  °  §  CO  §  CO  CO 
CO  CO  CO  CO  CO  CO  CO 

z  CO  CO  z  CO  z  z 
ooooooobobbbbbbbobbbb   bbbbbbbbbbbbbbbbbb 


LLI  >  LU  : 
CO   g  CO  ^ 

Z  CO  Z  ( 


zzzz 


CO  CO  I 
CO  CO  : 


5§ 

b  b  b  b 

CO  CO  CO  CO 


>  uj  m  m  iij  z  > 
^cocozz^^ 

UJ  $  §  §  §  in  ILI 
CO  CO  CO  CO  CO  o>  CO 

Z  Z  Z  COCO  CO  Z 

Q  Q  CO  CO  CO  CO  CO 
CO  CO  CO  CO  CO  CO  CO 


t^  MOT 

55  CO  CO 

r>J  CM  CM 

lo  r-  CD 


C02Z 
$LUUJ 

z  z  z 


CO  55  CO 
III 


§§s    § 


.  o 

■  z 

'  *=  <-  CM  i2    ,„ 


„  o  -S  <:  <  <  w 
•=^«uScm2§,  ■    •    •-^  = 


■^  t^  *  ^ 

--    CM<N  *  ** 

c  J=  c  S-^  £ 

0}     O;    (U    w    O    h- 

S   ra  n  C3  u.  CD  *  5  *  5  -g 


CO 

£85 


Jillllil'l  I   iiillll  llll  1  iiiSJ-  liliili  III 


It  ^  ^ 

c    ^  ^ 

b    0)  <D 

CO  ^  ^ 

Q.  CO  CO 


9-e- 

o  o 
;00 

11 
o  p  ^ 


i.s^il 


(2  tm  § 
^^^^ 
9  9^2 

OO  c  -g 
Q.  Q.XO 


11  o 

Ijj  (/J  LU  lil    ffi 

c  =  coco  o) 

IT  (DSS  ^ 


g^^cjg 


oS88 

3    3    3    =    X    3 

SiEEE  8  8 
Ibbbtr  E 


38 


=  2||^ii5uJ§o555§-5-||9 

Si^Pco-sicE^saaaalall-^j 


X  c  c 

■    '  8 


5^ 


»  »  o 

(t  £  £ 


as 


IS 


15 


tlOOOOcOc-^ 

.«l2^slll§p|li'|s'|°i 


SB    3^ 


8§|!3 
S  2  o)<2 

ooobbbo-gSHooSH 


II! 


gS' 

SI 


8.8.8.8.8. 

CO  (0  (0  t/}  (/] 
-3  -3  ->  -3  -3  ■ 


8.8.-^' 


M,r 


76 


CO  00  >-  1-  CO  I 


i:  CO  S  (S  S  <o 


in  r^  CO 


dddddoddddddddddddddddddddddddoddddd 


UJ  lU 


SSSSSSSSSSSSSS2SSSSSSSSSSSS2SSSSSSSS 

SSoiSaS8f5?!lj^iS::?^^gi0^2^^ooc^cgic<jcgA 

ir>  o>  CD  CO  CO  00  00  ^  c:)       coo       -- oo  oo  O)  6  6  6  6  uS  ri  6  c6  co  r^  oo  6  c<i  c<j  °  °  6  co 


il 


is§si§5si§§iiiiiiii§isii8s§ii§i§s§ii 


" "  ,r> 


iSi 

l^  UJ  5 

5  LU  IJJ 

z  z  w 


-  W  -  ^J  cvi  N 


II 


%^-& 


en  >" 
^  : 

!  UJ  §  , 


^  C/3  ^  I 


II 

2  §  C\l  CM 


5co 


155 


II 

5  cS"^ 


^ii^l 


5§ 


8  >  w 

Z  CO  ,;  Z 


'<^°°i«si 


:^si 


z  z  z  CO  CO  CO  : 


5§5 

to  CO  z 
bob 

8SS 


CO  CO  CO 


5  UJ  >  UJ  : 

UJ§UJ§1 

o  b  b  b  i 

Z  Z  CO  CO  ( 

CO  CO  CO  CO  ( 
CO  CO  CO  CO  < 


II 

coz 
b  b 
CO  CO 
CO  CO 


Z  CO 

CO  CO 
CO  z 


Z  Z^z 

$UJ 

'  b  b  b  b 

'  CO   CO  CO  CO 

'  CO  CO  CO  CO 

CO  CO  CO  CO 

oooooooobbbb 
cocococococococococococo 
cocococococococococOSco 


•  CO  CO 
CO  CO 


§UJUJ§1 

CO  CO  CO  ! 

CO  CO  CO  I 


§  §  5  o  ui  ui  UJ 

CO  CO  CO  CO  CO  CO  z 

>  UJ  Ul  Ul  UJ  ^  UJ 

^zcozz^co 

CO  CO  CO  CO  CO  CO  CO 
Z  CO  Z  CO  CO  Z  Z 
'o  o  'o  o  o  o  o 
CO  CO  CO  CO  CO  CO  CD 
CO  CO  CO  CO  CO  CO  S 


■  *  3  >-  CM  CO     ■ 

■  g>f   ***^ 

cj)  c  5  c  E  (0 


•  o  5  -P 


(0    (0 


•D%-o%*ccr;=tt= 


i02iix_itr)-u.u.cQNxa:55u.[r2oDcDQQcoujujcrDQr    ■  '^--— ■ 


I  tr  _i  _j  >  >  z  :j 


1^ 


g   8   8  o8  08 


O       ( 


rocSocj  c5(r  (f  £ 


y  y 


5  5«  ^  ^ 


11 


9  9 
§11 


cJ 


__qq£ 
g  c  a>  <»  3 

£  ?  0-'-'-'°-°- 


S"S,^£.=  C30  N  SS.N  ei  0)°  9  9  ™  ra  2  £  m-'-'-'°-"-QQ  ^  S 


^ . 


z^ 

it 


77 


in      -4  <D(£>(pS88S<p£       try       inSSinS 

d     d         CD  CD  d  d  d  d  d  d  d     d     ddddd 


in  m  ID  1 
-i -i      -J -J -i -i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i       _i  _i 

CD  d     ddd  dddd(DO(D(S(5(3dd     dd 


1-  c6^'t(D<NC<J  T^^.uSuS0)T=44  °uS 


C\JOCOW'*5r--i-5         <D         (0<D? 


oo       coojQoirj'ti-oincDooo 


5? 


^Ji 


Bi!! 


^    ^f^ii^^F  ^  ::i2f 


$<DliJlUlij5$$Z         LU  C/5|iJuJLU$ 

wcozwcozwz,,      CO  ococozz 

oooooooouj        o  yoooo 

>  LU  lii  tu  tu  oi  uj  tu  z      m  Z  lij  >  >  m 

g  z  coco  w  cococo^      z  >z^gz 

J§5§§§5$|         §  ^§UJLU$ 

CM  (\i  O  O  O  O 

CO  coco  z  CO  CO 


:« 


lili 


5§ 


5" 

Z  CO  CO  CO 
ouuo 


8  CO  CO  23  CO  CO  CO 
CO  CO  CO  CO  CO  CO  CO 


S  CO  CO  -.  .. 
coco  Z  Z  Z 
obooinoooo      o      o 


CO  CO 


Hi 


^^ I ^z t 

tn  "^  t  '^  ,-  '^ 

CMCM   ^   CJ   ■-  Z 


^  m  LU  ^  "^  ,^  ^ 

$  LU  LU    «  Z  §  (^ 

zzzcoluZlu 
z  co^  ^  s  cfl^ 

I  o  ^  Z 

I  •^  CO  o 
'5z2 


II 


lululu^^lulu^^Slui 

cOQcotocococococooOTfl 
cocococococococococO'^i 
zzcocococozcocozcoi 


IS 


UJ  ^ 
rn  > 


i    g> 


< 

II 

si 

^  E 

E 


*  *  ^  ?N 


g  <j  0)  E 
5zaJOQ.Q.Q.5^ 


to  01  O  o 


ll 


-I        JJH  I-  X  I 


.0)       i:  o  a>  >,    .  -5    .^coo5rararao.-9 
LU  >        CO  Q  OC  CD  5  T  O  CC  Q  Oh- h- h- OCD 


■0  * 

0  =tk 

II 

§   u 

E  % 

fe"' 

LU  _l 

I 

uJ 


Oc/i^     P 


8 

•  c  a>  ra  (0 
.  Q  o  tr  EC 

;  0)  «  o  o 
I  t—  Q.  I-  (- 


5  ra  5 
ra  Q.  (0 

li:  pit 


2S 


3   ,j  ^   3     -roc 


■5^(3 

III 


III 


liill 

i«:  I      CO  UJ 


i 

•I  :  :  :? 
9-=  e-e-e-a 

o  ■5  o  o  o  ^ 

O  eooo  io  _ 

cQ-  c  c  cCDO 

O    c    <->    O    tj   —  '-' 

Q.   O  Q-  Q-  Q-   c   g  . 

E  &E  E  E  oHJ 


S^- 


«  0)  5;  -b;  to  -B) 
SU2SSL1.COUJLUIU 


■o  is 


165 
o  bb 

"   -St! 

>-     0)   o 

^  6  (J 


78 


79 


ocadddddddodddddcsdcsddddddddcDdcJdddcJ     ddddddddddddddd 


SSS2222SSSSS2SSSS2SSS22SSSSSSSS2S     222222222222222 

<6c\i-Acf)6<OTtr~-T^fvit-^«><Dind>-4obcvi64cOT^T^c\icor^c\j(£>c\joo4r^'A       •Ar^T^cot^<DCT)c!jr^c!j<id)obiAOT 
obt-(Ooocoir)oo       t^  o6o>a>       o)U>t^o>i-r^o       oo       a>  rt  a>       o       -.-co       •.-t^t^toiD       <d       cor^       •*h-coo) 


22 


cp'-coioooof^gcDr^coiDtJ)-^ooni/)omcyoo(Difiif)OQ'*ooooo       oomnooCTOooocrjOtDinO'* 

oio<o2ooir)>-ocomooooSocOi-oStor^omoSmSa)<£>S5o       ininui5SacBc\iSoo^ooo(D 
(OcoiNOjcocococococMco-^coconcocococoncococococococococMcvjoacMco       Mc\ic\jc\ic\ic\iCMC\jc\icMcooconco 


O  CM 

22i 


m  to 


""  W  CO  W  ( 


fey 
LU  Z 

00  ■» 


SSii, 


(O  z  -  -^  z  ^ 


:^^^-^^^ 


o  CO  CO  CO  ( 

■■-  CO  CO  CO  ( 


5§ 


coz : 

|§: 

^z  I 

§  UJ  I 


w  z  ■ 


z  I 


sss 


^.^ 


COCO 

2 

zzzcocococozcocococozco 

concococococ03cp<omcococococo(3>coco 

COCOCOCOCOCOCOCO^CDCOCOCOCOCOCOCOCOCO 


ui  ^  in  UJ 

I  UJ  [U  LU    £ 

:  z  2  CO  CO 

§uj5$ 

I  z  coco  CO 


Zti!m;^z;^|^uiZ; 


:zz^z 


^|5 


^sF 


CO  <D  CO  CO 


O  O  I 

S2i 
zco : 


^5 


:22 

CO  z 
I  b  b 

:22 


m  ^  UJ  ^ 
«wZz 

^UJ§lU 

222§ 

zz  COCO 
b  b  b  b 

2222 


'zzc^l 
i§5uji 
:  z  zz : 


J  m  >  §  § 

oco  ^  z  CO 

:§uj§g 

0  z  CO  coz 


m  m  §  m  >  LU  m  uj  uj  uj  uj  >  §  lu  lu  >  uj  i 

zzgco^coz  CO  CO  z  cog;^  zco  gjco  CO  j 

5§LU§IU§§  $§§§LULU§§LU§§! 

OOOOQOO  oooooooooooi 

CO  CO  CO  z  z  z  CO  z  z  CO  z  z  z  CO  z  z  z  z  :_ 

ooooooo  oooooboooopQooo 

2S22222  222222222288228 


)   o   o   o   o 

J  :g  LU  ^  UJ 

J  UJ  §  UJ  § 

1  b  b  b  b 

12822 


:  z  CO  z  z 
"  I  b  b  b 


.^ 


^  i  ^  ^  £  <?  5  ^  ^  £  ■"  c  ^ 


„  :^^  :   :<d   :   :  Zo£  ^   :*   :^*S   :%   : 

(D05°ii£^i^:^isai^QoirHUJu:cDJjOi^ 


5  ;§  "^  '^  '* 


Sit 

<1>  O  O 
"*  o8  o8  ■ 


fe  <B  2"  o5  to 

UJ  _  Q  CD  ffl 

<0  5  -c  Q.  Q 
£  _j  CO  :■=  = 
«  .  -c  ^  ^ 
<U.  OQ.Q. 


^5^ 


^1. 


l|ii|iillil|i!iHiiM|il||: 


,x  CO  £  2  c  £ 


^?8€| 


3  V°^  O   c 


|8||||||,|||Si«|«|f.Jx^ 

-^cQi2cocomcou.a5Si2oxuJUUJ^u.^ma 


St! 
OQ  , 

o  o  <. 
(0  p  i 
O  UJ  h 


<2  «  « 

9  2  2 
CO  CO  m 


>.  P   C3 

co£o  ^ 

oO  .•=  S  o 

<oog 

^  (D  S  >. 

"5  Q-Ja  5 

£    c   o  3 

CO  H  CC  CD 


88 

0.  0. 


oo  OQ 


o  » 


1^5 


80 


uJ -J -i  _i -i  _i  J  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i 

d  CD  (3  d  d  ddddodd  dddddddd 

CMOoioio  cvjSc»Kinb)<3  OQOjlninf^cjW 

coococNjO)  a>  a  a  a  <D  IT)  to  cocor^f^ioooo 

■•-COCVJi-  C\I-.-CM  C\1CMC\IC\IC\JMCJC\1 


_i -i -i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i_i_i_i 

o o o GO o d d d dd dd dd  dddd 

no6oouSuS-4co<DriAoo'<t-4-<t'^  -^  i^i  d>  a> 

4  T  c<)  T  m  T  T  "^  T  T"^  T  T  T  uS  T  uS  "^  "^ 

O         <D         OOOOO^CD<D(0  OO         <DCO 

OOCDCD(ON;COCo8o>j^O>0,Oj^  <?o^5 


5  s  >  z 

?  Z  2  in 


^§ 


I  LU  111  yj  Q  u, 
UJ  5  5  g  W 

8g§e§ 

CD  CO  CO  o  c/5 
2  WZ  •*=  0) 
O  'O  O  Q  E 

CO  CO  GO  o 

CO  CO  <N  CM 


OT  w  w  z  coco 

>  uj  m  §  >  > 

LU  §  ^  m  m  uj 
z  z  z  CO  w  CO 

00  CO  en  CO  CO  CO 
CM  CM  ^  CO  CO  CO 


2^  w  r- 


cozz 

LU  LU  liJ    S 
CO  CO  CO  CO 


-55      CO 


^  z 

o  ^ 


boo 

CO  Z  2  Z 

b  b  b  b 


m  Lu  5  LU 
iCO  zg  z 

'  o  b  b  b 

2  COCO  CO 

b  b  b  b 

CO  CO  CO  CO 

CO  CO  CO  CO 


^Z 

z  z 

55 


Z  CM  <M 


LU    O 

CO  CO 

5  iS 


O  O  ( 

SSI 

coz  ( 
b  in  ( 


:25lu5 

CM   CO  CO  CO 

oZZ2 

'  <o  CO  O)  Si 


^  <0  1^  I^  UJ  LU 

^^zz^" 

•.-  y  c\j  CM  Z  Z 
T-    5  1-  >-  C\J  CM 

^  S  .  .  CM  CO 
5  UJ  (O  w   ^   o 

coco  ^j  „  COCO 

O    O  lil  LU    o    o 

m§coco§$ 
^  z  >  >  CO  CO 
5LuC|wm 

O)  CO  O  <D  CO  O) 
O  CO  CM  T-  CO  CT) 
CO  CO  2  2  Z  Z 

§§§§§§ 


iiSS 


§58 
2  coco  I 


°  S  S  CO 
CO  o>  CO  CO 
CO  C02  2 

His 


5 

■«  *    «  ^  CM       . 
C    >  2  ^  ^  J3 

0)  o  ^  o  o  o 
o  2  <  a  oc  o: 


5°  *  E 


cr  oGC3^  tr 


CM 
^  to 

*  s  •  •  * 

:?d    :^|5 

CM  *  ^    £.        ,■     I  CO 

«  <B  oo;;^  §-c^  E 
£«_Pc3a>c7) 
og8n|EE.9> 
X^g-f=Ss'oco 

_i<5a:2co"o 


rit<*  c    ■'■'■■■■  S^>^Z       '  /R^^ 

i^i|iiii|ifttll  ifii 

Q  2  m  5  <  O  O  O  O  X  o  cr  oc  C3  I      cc  ij  h  i- 


(S5 
ill 

=  LU  UJ 

f  I  I  ^  S  S 

fill?? 

=  « ®  III 
Oh  H  oiij  UJ 


8 

iri 

Sal 
-.11^ 

m  ©  p'  ^  £  ®  ■*  — -  O  O  (B  a  a,-  oj 
OS 


c 

i6i; 


w  3  g 

C3)  O    O 

i  c  S 
■c  to  CO 
D 


88 

II 

HfcSl 
m  HI  ^  I 


S  9>  S 
c  t:  c 

e  E  s| 

Q.  Q.  0.    S 

ooo  p 


^8 


a.  a. 

88 


s  s 


II 


E  E 
OOi 


t  i:   (0   to 
a  In  -c  ^ 

<oo 


li 


OCJO-g 
=  =  =  2 


"^  §  6  S  § 

5  g  o  E  E 

3  =  E  E 
o0  CD  O  0)  a> 


81 


In  CD  00  Q  hi  K  Q '-t  CD  h-  isi  T-       b       co 


n 


s? 


r--oc\j05opoooci)       oo)       r-- 


ddddddoddddddoodd(3dddodddddddd(Dddddddddddddddddd 


r-~r-t^  (Dt-       oocotc-,-  c\joo       cvir^       ■r--.--.-co.-       o-.-oj( 


-.-       CO  CO       00  eg  CO  <o  . 


inco<DOCMC\i<?oo.-inQeo-.-.-c\icDO-<i-cDCDir>co(3)'<j^r-.cocvjcoa3coot--'S-co-.-cO(Dcoifi-*i 
co<D.-r^cooo'TcomcpcO'^i/)r^cDcoir><p<£)a>o>oo(Dcoo>ooQioc\jo5cDa)r^a>cocDinio<o^co- 
(D<D.-m  0)o>coCT>coo)a)0>r^a>oooooooooocoa)OC3)a)C7)a)C3505CT>c7>o>0)0)0)0)C7it 


5$ 


$§ 


ig 


5|: 


.Bi 


fecogzco 


:;l^5l 


-l^-l-lp, 


UJ  §  I 

z  z : 


I  ^  I 

>  CO  I 


^1 
55 


^■*5    (BCD    6    ciCDCDl 


'^^! 


?.i 


O  W  < 

w  m  I 

UJ  C/5  ( 

CO  LJU  I 


I  C/5  UJ 


;co  c\j  co; 


'-   5   CO  CO 
CD  ^  Z  Z 

z  (o  CD  : 


«,  CO  i^  ^ 


!  CO  zz  coz 


|5g 


CO  z 
23  ° 


15! 


mg 


ii?i 


i  §  UJ  : 
I  b  b  ( 
I  CO  CO  ( 
CO  CO  ( 
:  CO  CO  ( 


COZ 

§§ 

Z  Z  CO  CO  Z  CO 

bbbbbboooooboobby''b 
coc5cococococococococ\jcocoo(D<Doin 
cococococococococococ\jcococ\j<ocoiDc\j 


issi 


CO  §  CO  z  § 

5 


i§ 


^'f'g; 


CO  2  CO 
UJ§UJ 

8 '8  8 

CM  CO  CD 
Z  CO  Z  ( 

oocQioinoQObbbi 
cDcncDOoococMSir>(D5S( 

CDCSJCDCgPJCMCSJCJOOCDCMCgi 


"'^(^ll^coz  gcwgz 

tuco        ^  »..,,,  CO  >  CO  =. 


J  UJ  ii;  , 


:  "J  z ' 


8gl 


5§z 


ZCOLIJ>^CO 


=  55 


CD   O  S 


5b5 


z  z  z  z  CO  z  z  ; 


O  O)  r~- 

^  CO  CD 

CO  CO  coco 
b  b  00 


?»  b  >  b 

§  Si  g  5 

Z  CO  CO  Z  2  '" 


Ot-OOOOOOOOOO^O 

So35co.-c\j5coo<doococo 
.-cocDCDcocgcocgcouiiD-^ 


•*  in  CO 


to  1^  '-  r"  c  c  c 
era 


a' 
^       CO^ 

Srorara-^rao) 

g55ujeg§ 


r   -£  T3  X    <D 


?  1-  ca  CO  -t  CD 


■^  ^       CO 
/■-.       in  «. 


■     ■     ^^ 
cvi  <D  ID  CO  -;    ■    • 

(O    w  ._    ^    *    *   * 


11  ^  ?  I  i  I  i  ^  *  I  *  ?^  X  I -s -s  i  tt  :  *  *  %  .p  .g - 

""         •-••  —  —  —  —  —  —  —  COCOCOCOSSOC 


O.iS.C      .      .      .      .<b£      ■■S'C      .J:(U_:TD-DT3T3"D'D^  EE 

iii:_icocococo_i_ico£<Q.coco5<<<<<<-is5sQQQQXxxxixxujuj_i 


55 


IM 


Qi^lxlllll75oisooo65ii^53ii5iio5oooo55oooooo5ooooooooo| 

2xi|5xxxl|'^i2'^iiii^^?.^?^^^5mmii££^i£2£555imi!^ 


§  s 


li^l 


^fnjo  -^^    22 


0)    0)    0)    (D    0)  ' 


<r    p^to^oooto'co     .i9ro3f5J5iSJ9tO(OajcotocO(D<oW(0(OaJ<oajcococococO(Ococoto<ocoaj(0(0(Oajco(o- 
2QH11.C3QQQU.U.0500222SQQQQQQQQS25555252525252555252255  5 


82 


dddddddddddddddddd     dddddddddddddddddddddoda 


SS2SSSSSSSSSSSSSSS  SSSSSSSSS2SSSS2SS2S2SSSS 

nOCXDlD         (O  <D  (D  <0  <0  <D  <D  (O  <0  CO  ^  (D         6  O)  O)  O)         O)  0>  O)  d)  m  m  "^  *"  rn  "^  "^  J.  r(>     '    ^  rJs 


3t 


o>oo5o)0)0)5)0)0)0)0)0)0)0)o^^       oo)555o)oo55oootooooS8oo50oo 


1  Z  JJ  ^  ^  ^  ^1 

;«>zzzz  Jill 

I  d  ^  "^  f^  1^  ^ 

I    S  <0  (o  <o  (£>  z 


^55 

^  CJ  CM 


■  "  -~  -.  z 

S:7COcr)i^t^,„r^i^ 


Z  "3  00  en  w 

UJ  U  UJ  LU  LU 

w  z  z  z  en 
>  (fl  uj  lij  > 

?^§?^g2 
^zj^zzz 

22§Ssisii§S§l2 


I  b  b  "'-  b 


I2I 

W  Z  CO 


Z  z  CO  CO 


coZ  " 

>-  1^  '^  ■  1/)  in 

Z  CO  Z  Z  -  - 

LU  LLI  LU  LU  ^  § 

z  z  zz  zz 

IIJ  ^  IJJ  >  >  > 
«z«wzz 

^  UJ  ^  LU  UJ  UJ 

CO  CO  CO  c*5  cvj  ir> 

Z  CO  Z  Z  coco 

b  b  b  b  O)  in 

CO  O  CO  CO  (D  m 

CO  eg  CO  CO  T-  •.- 


ZZ 


ii-!Hl-5-^^<^^<^^ 


!!i 


Z.; 


o|zg 


SB.. 

"  Z    ,;  •- 

is^'" 


iBBIB 

!I  z  z  z  z 

Z  t^  t-.  1^  1^ 
'^  m  in  m  m 

in  1-  >-  T-  •.- 


CO  CO  wco  CO  CO  CO 


>  uj  $  m  uj  d 
i  ^  ^  2  z  ,S 
o  lij  >  uj  m  o 

'^Ib^l? 
'  r^  CO  eg  •*  00  b 
>  o>  S  »-  >-  CO  CO 


3  2  E5  2  fe  S  !8  5^  S  S  S^  S  J^  2  2 


555 


ujOu.  li.  00  I : 

^=tt   =«:   =te  *   %    =tfc  ; 


i^! 


i§! 


:  1 1 1 


.LLU.li.LL 


I: 


N      .C>lCJ%C\lPJCJC>lCMScM^CMCM^CviS*SSS 

S  i5  S  S I  lllllllllllllllllll 


:|^ 


p  p  p"  p  p  d 


d  d  0 

aj  u  o5 
a.  a.  Q. 


c  0)  O  i 


Q-j—      ;;;;;;;; 

|o.3|ocSooooooooooooooo(S(S5 

T,  :=:  ™^  ^~-~""--  006600600000 
cccccccccccc 

22S& 


83 


_i-i-i-i-i_i_i_i_i-i_i_i_i-J_i_i_J_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_j_i_i_i_i_i_i_i_i_j  _i_i_)_i_iJ_i 

dddddddddd(Dddd(3(3ddddddddd(3doddd6ddddddddd(3(3d        ddddddd 

ob   T^    CO   (6   I"    —   -^   ~   •-    -'     ~    ~    ~.   J.    -i    ~    ~   -'.    -!-    J-    -J-   -'     -1.    J.    ^'     J.    -^    .■        '      -■.    J.    J.    -'.    J.    .'        '      J.    -■.    ^    .J.    .■     J.    J.    J.  J.     .L    .<        L       ■        L    .. 

O)  0>  05  o 

'— OO)'—       o>       050^  oy  O}  G>  o>  o>  T- 


i585§§8§g5§ii§§iiii§§§i§9i8gsfei§i§§§55Sg55§i        gSgsiis 


^§ 


^^T-^^CO^^^ 


ZZ 

in  in 


1-  1-  T-  ^  in  T- 


I  COCO  ( 
I  CO  C/)  ( 

111  111  I 
z  z  : 

§5i 


z  f; 

f-in: 
in  ■.-  ! 

^^ 


n  —  m  y- 


tn^inj^<ol^'^-^§. 


I  CO  CO  CO  CO  UJ  I 


54i: 


5^§' 


z  £  o 


§  ^  $2^  ^z 

Zo"^ 
1^  CM  C 

«co  u. 


5§5 


Si  Si 


z  z 


O  0>  00 

CO  ^  in 

O  1-  O) 

CO  >-  CM 

CO  >-  O) 


^S§L1J 


2i, 


55 


z  z  z  z  z  z  : 


zz 

CO  CO 
CM  CM 


Z  Z  Z  Z  CO 


in  S  I 


S82; 


i-  T-  Z  T^  in 
1-  ir>  in 


in  >  r-  in  (D 
in  CO  o  -t  >- 
■*  r~  in  ••-  CM 
;^  Z  CO  CO  CO  CO 


ClijS 


5| 

SI 

CO  CO  co( 
b  CO  CO  i 


$2  §  5  $2  >■  § 

;!iz^2 

^|^m|co 
^  m  5  ^  Lu  S 

z  coco  CO  u, 
(O  b  in  b  ■* 


g 


CM 


:  w : 


uJ,^5§ 

•>-  -I  Z  CO 

St"  S  S 


o  W  5  ^ 
M  ,,,  CO  S 


zzm"' 

||S8 

t^  z  2  '^ 

coco  o  Z 
CO  b  CO  b 
t^  ^  CO  in 


*  =tfc  * 

CM  CM  CMCC  CE 

'"'"'"  d)  cj) 

S  £  S  ^  ^ 

II  X  WW 

i  i  ill 

cococo  °  -^ 


o  >-  tr  ■*  <D  1 


i  0> 


2(rcrQc5'<t-<t-*"inSiminin 
^^j^a^o)(j)(3>cJ)C3>c3)a)^d>cnd) 

;CMCMCMCMCMCMCMCMCMr;CMC\jcM 


CM  CM  -g  CM  CM  I 


c  c  c  c 

(D    (U    0)    0) 


CO  CO  ^  CO  CO 
c  c     .  c  c 

^   £   -3  ^   £ 


£  £   -3  £  £ 


oi   c   c 
COI  I 

°  CO  CO 


CO  CO  s  I 


o=tk-;::cMCMCMCMCM_;^;^;^;2;____'^ 

^^  o 
p  p  78 


11 


5b 
55 


<<OxiIIIIIIIIIII 


3:S:co5^$55i55§555$§ 


*9 

IS 


5      J? 

>   ^tj     S   CM 

^<  =  < 
§ws5s 


6bbobbbbb6obobiDoooo(5oo6ooo6o6ooooooooooooooo 


51 


5552555555555555555555555555555555 


55555555550 


s_oo r o 

mm55^5 


84 


O)  >-  eg  o>  I 


OOOOCDOOOCaOOG 


(D  (o  S  in  in  (O 
d  (3  d  (3  (3  CD 


U}  in  CO 
o>  yf  m 

odd 


1-^  r^  tv.  r-  <3 
(3  O  (3  O  (3 


S33SSSSS333S3        333S3S3        SS3        g 


a>  CO  uS  c)  I 

T  'V  d)  T^  <D  (D 


g  g  CO  CO  CO 


acMCjinooor-'^ocooin 
W'-t^'*cvjir)a>o)cO'^foc\j 

0)0)00'-00>(DC30Sin 


1  CM  CM  CO  I 


-i 


5  CM 


r-  Z 

S  in  > 


o  o  o 

w  wz 
o  b  b 


0)  §  UJ  UJ 

t^z  wz 
5  m  Lu  tu 
z  CO  z  z 


WZ  oZ  J^ 


SS 


>  w  w 

1 1  i  b  b 


CO  in  CO  CO 
CO  cu  CO  CO 


b  b  b  b  i 

zwwcnwzzzz 
b  b  b  b  < 


:  :  :  uj  :  : 


LU  5  ^  5  5  liJ 
zzt^www 

b  b  b  b  b  b 
CO  CO  o)  CO  CO  CO 

CO  CO  O)   CO  CO   CO 

w  wz  z  z  z 


Cvj  CM 


Sl^b 

CO  in  cj> 
CO  in  ^ 

ill 

(3)  CO  <0 
O)  CO  ^ 


ii 

CO  z 


iT  Mj  LU  lil  UJ 


>  >  liJ  UJ  > 

llcoco^ 

m  m  §  §  UJ 


zz 


00  CO  TO  CO  cB  CO  T— 

in  CO  CO  CO  O)  CO  ^ 

COCO  z  z  z  2  to: 


ssi 


-  <  £  ^ 


c   =    -  -  '^ 

QC35  Soe 


|5id 
■2  p . 


^x<.cr.Qla:u:^xa:£d 


*  I  g  w  :5  * 

!»  ^  ,*;  *  ?  c 

l-i.i'tl 
Q  S  5  ^COO 


1,1 

C    0)  £ 


CM 

% 


E 

.  .J  ^  .3   : 

*  c  o  (B  aj 
c  I  .1  ^  g 


.|5  .^g. 

3 


^^ 


^i 
-^'M 


•bz 


^  i 


38 

u>  in 
10  CO 
CDC3 


g  500    o |£ 


S  «  CO  5  i  «  i 

Q  500Q  C30 


Z    J£  ji:  je  jc  ^ 
_       3    c  c  c  c  "- 

51^2  2  5     till     ^t^      5|gg|2 

^Xllll       fill         Po         ||«»|^ 

o  o  ui 


55  w( 


85 


JJ_i_i_i_i_i_i-i_i_i_i_i_i_i_i-i_i_i_i_i_i_i_i       _i_i_i_j_i_i_i       _iJ_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i 

d  d  d  d  d  d  d  d  d  d  cj  d  d  d  G  d  d  d  d  d  d  d  d  d     ddddddd     odiS(D(3od<Jd(3(3(D(j(Do<j(j(D(j(5 


(D    ^    -r-    ,-    T- 


-.-co^oeDCDA'.-       i-a)r-(D       >- 


V  rl,  tN  tN  '-  c^J 


8  0Lr)OQioQomc\Jooif)Ooooi/)QOO'-ooio       cnjo-i-ooo^-       oo^oidoco^oocooooicdoo'^ococo 
T-coT-o^r^cocuoinin'^^^^CMSgooor-oo^       ■*oO'<i-in(ooo)       ir)oa)Oh-(OQC\jST-co<o^oOini-r>.<DTt 


i:  o  i:  °  °  ^  o 


^  ID 


:S;r, 


z--?Sz^-z^ 

^2 


^  LJ  UJ  |_ 


"  ,9; '-'"'-  ( 


^3  Wr-    (^   -    ^     y 

>     .  £  W  0   S  UJ 

?n  ,T  CO  5.  W  CO  Z 


l§ 


^-cvj-Sco 


II 


^  ^  o  o  ^  ^ 


^«co 


5° 


i:  m  ^  10  , 


^<o  CO 
CO  '"  '- 

-  O  o 


to  CO  CO  i;:  >-  CO 


Ic^^l 
I  coco : 


^^i^^^^i^^l^F 


I'^'^^l^ll'^^^^^l^.^^l 


■t^^l^^i      ^^i^ScoS^Zcoc 


li 

CO  z 


OJ  > 


cococou3cococoo)co'*eocO(r)co 
CO  Z 

is 


Z  Z  I 
b  b  i 
CO  ^■ 


|  b  b  b  b  i 
I  CO  CO  c\j  CO  ( 


WZCO^ZZZ^COW 

5§UJ$liJLLILiJ§LiJUJ 

bbbbbbbbbb 
cocococococococococo 
cocococococococococo 
zcozcococococozz 

cocococoi^cocoo)0>co 
cocococococo-^oojco 


o  o  o  >  o  o  o 

UJ  lu  HI  S;  §  lil  5 

cozz  t"!  cog 

§  ^  §  O  LU  ^  LU 

2  CO  (D  c\j  ^  2  CO 

05  CO  CD    '-   ■<*  CO   CO 

z  coco  z  CO  z  CO 

CO  CO  CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO  CO  CO 


CO  CO  CO  j 

CO   CO  CO   I 

z  z  z : 

b  b  b  i 

CD  CO  ( 


§5; 

b  b  1 

CO  CD  I 

CO  in  I 


b  b  b 

CO   CO   CO 

CO  CO  CO 


o  o  CO  •.- 


CO  CO  CO  CO  ' 
CO  CO  CO  CO  I 


b  b  b 


m  §  m  tu  5  §  I 

iJ^gCOCO^COJ 

muj§$LU§i 
I  z  z  CO  CO  z  z  ( 

I  lij  >  m  m  uj  >  : 
I  cog  CO  zco  g  : 

b  b  b 

ZCO  z 
b  b  b 
CO  10  O)  CO  CO  CO  CO 

CO  10  05  CO  cO  cO  CO 


§  5  liJ  LU 

b  b  b  b 

CO  CO  CO  CO 

CO  CO  CO  CO 

COZ  Z  CO 

b  b  b  b 


I)  p    U)    CO 
I  Li.  X  O 


-c  X  Q,  CO 

ooiS  d 


i^if 


ill 
CD  m  o 


■r-    *   ^ 

£  2' 

O    CO 

cc  X : 


•.-  CO  o  ci 

^ ^ 


■e  ■9'-  ^  -s 


_.-       ■=<5*o'2a9wE,2-fi 
5:9      Q.sO<mo5LU      ilo 


2  en' 


^  cmUJ     .  ^  ^ 


"  r  CO  ■t'  2  2 

**„-■-    C1LU 


n  2  jc  j3  o) 


CD    <D    „ 
C  CO 


.£  ? 


5ll^"S^£2<i^l3l^ 


=  3  3  £ 
£  CO  oD  CO 

9  2  >. 

CO     CO    CO 

1X5 


86 


d  c3  c3  d  do  d  d  d  C3  d  d  d  do  dcj  d  d  d  CD     d(Dodddddd     ddddddddd     d 


SS33SSSS3SSS3SSSSSSSS     S3SS33SSS    SS3SSS3SS    3 


^(0^40),^ 


Q  ?  CO  •*  O  g 

CO  c^  CO  CO  ^  CO 


S^^i 


coinoinoo       ocj^-QOinoooo       inmooinoooo 
QcoincD'-if)       ■tSocDincvjiD^r-       cOLr)gQir)r~-.i-ini- 

cjcvjcocococo       coco^Ttcococococo       cocococococ^cocoto 


UJ  5 

5m 


w  w  o 


8  m  UJ  5 
W  CO  z  z 


mojgS 

b  b  b  b 

CO  CO  O^  CO 

CO  CO  o  CO 

z  z  zz 

b  b  b  b 

CO  CO  CO  CO 

CO  CO  CO  CO 


§i§i 


°"! 


LU  5  ly  UJ  «>  LLI 

^  2  w  w  'T  w 
5§Lijm  85 
z  z  w  z  CO  CO 

>  HI  LU  LU  ^  LU 

g  z  z  CO  g  CO 

lu555uj5 
b  b  b  Q  in  b 

Z  CO  CO  2  CO  z 
b  b  b  b  b  b 

CO  CO  CO  OT   lO  CO 


llll 


zzz 

CO  z  CO 


z  zco 


is§ 


^1 

i^  2  ^  §  Lu  5 
CO  ^  CO  z  g  f 

5  855miu 
coco  CO  z  CO  CO 

UJIiJ  UJ  UJ  >  > 

zzcoco^l 

55^5ujuj 

COCO  Z  Z  Z  CO 

h^  CO  CO  CO  CO  CD 
CO  CO  CO  CO  CO  CO 


wo55 

<N  '"  (,, 

8 


gjii 


UJ      m  ui  ^  UJ  I 


O  O  1- 


'  o  o 

1  CO  CO  UJ ; 

C\J  CM  »-  . 

'  •<J-  <D  ""  , 

CJ  COCO 


•  coz 


<S55i 

ujzcozcococozz 


UJ  I 


z  CO  2z 

ujuj55i 


555^55 

z  z  CO  2  CO  CO 

LU  Ul  UJ  5  UJ  Ul 

b  b  b  b  b  b 

o>  CO  CO  CO  CO  CO 

cj)  CO  CO  CO  CO  CO 

CO  CO  Z  CO  Z  Z 

b'tbbbbbbb 

coocococowcococo 

co^cococo^cOcOco 


->  UJ  . 

5  CO- 

CJ)  >  ■ 
CO  S  I 
oc)  b  i 
CM  CO  I 

Z  Z  co< 

"    Si 


5  UJ  UJ  5 
b  b  b  b 

CO  CO  CO  CO 


I  Ul  5  Ul  z  UJ 

z^z^co 
5uj5?5 

cococo^c^ 
CO  Z  CO  ;^  Z 

CO  CO  CO  O  CO 
CO  CO  CO  CNJ  CO 


i"  E  E  2  a 

O 

0) 
I  K 


1° 

c  _ 

S  (1)  5  «i 

;0 


■^00  t3 


i:co'-'-S^O  =  ^  =  =  ^   ^co_>"-n   _-">   p^UJ 


d9-"^cQ        ^ 9-"^mfi    .    .      c    •    • 

£os=c       2      cccoc^s    •        ■    ._:6 


roo  oa  08  0)0  ^ 


=  5 

o  _ 

1° 


COSSSOOCCSCJ 


87 


(3(3(3(3      (3      (3      (3(3(3(3(3      (3(3(3(3(3(3(3      (3(3(3(3(3(3(3(3(3(3(3(3(3(3 


(3(3(3(3(3(3(3(3(3(3(3(3(3 


'- CS -7 '-   f^.   A   <N<N<N,^'7   "^  T  ^  00  T  T  cO   "^  ^  "^  9  ^  T  T  .^  ^7  T  T 'li' t^  eg 


1-   in  t-~  >-  1- 


^   od><Dd)^-r^(D-.-ir)i 


SS2S22S2SSS22 

cr)oO'fl-'>tuScoririoo6tf)incg 
(D         CD         (N'-CM         -.-^.-OOin 


o  o  ID  -^  a  ^  Tt  QooocoiocMCj  Qir)OQOooinocomO'-o 

t^  i75  •^j-i-O'--'*  9cooot^c0'-a)  3o>m9ir)OU5ir)i/)oO)iomS 

T-  ^  -.-OOCvI'-OJ  CyCNJO'-O-'-O)  CMC0C0U1C0C0OOQ>-C»30)i-C\l 

CO  CO  cococococo  cococococococo  cococo^— cocococo^cococococo 


cjcocMCMCJcgcjcg 


|5     5 


i? 


Ill 


(n(n'"'° 


coco  z  CO 

ZCOZ  z 

lij  ijj  5  5 
coz|| 

^  ^  !4J  ^J 

CO  CO  n  S 
CO  cO  CO  o^ 
z  (/)  CO  CO 


^wcocol 


^    it 


5l||$5 

^  .-  ^  J  Tt  V 

IwojWCO^^ 

^  CM  Q  CVJ  ^  CM  CJ 

.^   ^   ^   9  « 


>  °  ^ , 

?  -co 

CO  CO : 


-SCO, 


CO  »- 


^       I 


^  §  §  lU  liJ 

2  CO  z  coz 

LU  HI  §  UJ  LU  LU  LU 

CO  Z  CO  CO  CO  z  z 


"cozcoco 


=-H-^i 


Imic; 


Tf    111 

-  CO 

85 


igiiziujg 


5"J§§§ 

z^'z  z  CO 

ILI  ^  in  111  UJ 

cnz  c/}  CO  z 


COCOCO        CO        CO        cococOcoo 


Lu§$§5ujm 

2S§222§ 
z  z  z  CO  c/)  zco 

2222222 


55$ 


uj  m  >  >  HI  >  m 
coz  l^cogco 

..-.-..55lijuj5uj5 

co2cococo2coa)22cDcOin£ 
J  Z  coz 
oooooooocjoobbcvi 
cococococococococDcocococo^ 
cocOcOcOcOcOcOcocOcOcOCOcocO 


CO  CO  = 

CO  CO  CO  ' 

z  z  CO : 


cocozcozcogg^cogjcog 
555555iiiiiiiii5uj5iii 

cocomcoir>S^cococoa)cOco 
zzcozcozcocozzzzco 

coo><5cocococococococococo 
cooiincocococococococococo 


.fc^gf     5     5 


C3)=8 


-3  ^  o  £  £ 


OC3<C0         <         <         S^U-QCOUJ         £<:9OOC05 


<i>  e 


fs  sic 


1  rill  ll=^^^l 

2  •!?  o  <  if  o -i?  K  o  _i  _i  u;  5 


'^IS^ 


i  o  "B 
DC 


OS 
=  O  . 
.  IB  —  a> 

2  m  «e 

-ill 

O  T3    (0    E 

a:     S  m 


^11 

.2  ^  CD 

?  £°85( 
I  I- .9^ 


go 

S  CD 

;5|1 

■»:   9   O 

18^9, 

iM|' 

;  o  w  "O 
I  11  O       i 


-^  a>  Q. 

=  =  o  g-o  Iq  g 
°0  8 


2^1 

a"*  2  E  o 


AUn^siri  ill 


,2 
ccl 

O  £  o  UJ 
E  <o  dO 


C3  H  LU  COO  O  I 


88 


8 

,2 
Q. 


88 


-i-f-f-l-J-l-l-l-l-f-l-l-'-'-'-'-'-'-'-'-'-'-'-i-i-i-i-i-i-i-J-i-i-i-iJ 


SCO  C2  Q  ( 
GO  00  CO  < 
d)    •*   CO  r^    . 


2t 


CO  r»-  o  r^  in 

CO  CM  5  r^  ,- 

ID  in  CO  1-  CO 

CM  C\J  CO  CO  CO 


<0  CD 

uj  yj  §  ^  8 
CO  z  w  z  to 


o  b  o  b  o 

CO  CO  CO  rt  CO 

W  Z  Z  Z  2 

CO  CO  CO  o)  O) 

CO  CO  CO  O  (3) 


I  ujz: 
:  z^! 


^  -^  CiJ  I 


Lu  uj  $  : 


il^?, 


:Sizf5  52 


§  g§ 


^<^' 


LU  m  LU  HI  111 

!  z  z  z  z  z: 

I  r^  r^  t^  t^  t^  , 

00  00  CO  00  CO 

C\J  Cvl  CJ  CM  C\J  1 


CO  CO 

t^J  iiJ,  z  i  2  z 


HI  lii  CO  CO  m  I 


Z  Z  Z  Z  Z  ( 


>>Lijm>LLim^iu 


8g: 

CO  a>  I 
CO  CO  : 


i5§! 


z  z 


:SSgf^ 


Z  CO 


z  z 


CO  CO  CO  CO  CO  I 


z  zzzz^ 

Ul  UJ  LJJ  LU  m  ^ 
in  in  in  to  in  ? 
r-  r~.  i-~  c:)  CD  cr 
T-  '-  1-  CO  CO  ■< 
CO  CO  c/ 
in  b  c: 


z  F: 
"^  o 

C3>  CM 
CO 

9  .^ 


5^ 

in  CO 
•*  CM 
CO  CO 
b  CO 


d   0)   0   $ 
2  CO  CO  00 


"~  UJ  I 

Z' 


l^yj^iyuj 


LU  >  >  HI  m  HI 

Zz  z  zcoco 


?  in  in  in 
in  CO  CO  CO 
t  CM  •<t  ■<j- 

cocococococococozz 

iowr 

00  ■*  ( 


CO  CO  CO  Z  2 


CM  * 


'  6  "^  •=  S 


o  1-  CO  CO 


il|»lllri|l=»i|piil    " 

u.§>ou.a:>Q.^3c3a:mcoc3cDirifiZirifS5225  5555^(2 


llllllllll^l^il 

3     3    3     3    3=  =  =  =  =  =  =  =  =    3    oO*"    3.0 

5   -iQ  CD 


go: 


8    g 


c 

0) 
5     m=3^«0>, 

O  o  i£  -■  -    ■  -  »  - 


5  S 


>,^-c^  „_.^(0 


§1 


O  «  O  o  " 


5  Q2i-scccc<smzQ-<52coQmmmmi3bDtDCDiiicDcQiD£DiD  =  coQSXQ 


89 


CO      In  K  m  b>  f  CO  m  to  CO  in  in  ^  '■^  'c\i  'y-  Oi      ioinbotoVo      K       f-       cor--       c\i       V       ^tcococgniDQ 

d     d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  CD  c3  d  (3  d  d     d     d     dd     d     d     dddddddd 


SSSSS^SS    s    s    ss    s    s    ssssssss 


s    ^ 


t-!-ooc\ir-i.oobcD-<tc\i 


ir>  OlD^UOCMCOCMI 

<D  1-  lDO)--a3  CVltM 


I/)  t-otn^ooot/)Oooooc\jootptD'-tnot/)ioo<£)  o  o  <oo  cvj  oo  cjinoooinr-- 

(O  ooo)CMo5inin'*in'-oincJi-ooa>CM'-c\jooa)co  ^  r^  inio  co  co  cowrocuocot-i 

in  f-.o5)OooBo--r~c\ii^r-^r-a>mi-^oco>-(NOO<D  O)  oo  ■>-•'-  »-  cj  -^cnt-^inoooooo 

•*  co'>tcoco^'<i-'>t<r)coOT'j-'<»(N'^'<tTtin'<tin-<i-cocotr)  n  n  •*■*  co  co  coc\jc\j-<i-c\jc\jr-( 


W  CO  W  , '  in  CO 


-"CO 


CO  "5 

uj  ui  m 


m  CO  CO  c\i '-  CO 

t  in  in  c/5  --  <o 

CO  CD  CO  <o  o  ro 

m  -  T-  „,  <u  T- 


^^^^^F^^^^'^^^'^.H^^I       ^ 


CO  z  CO  CO  CO  z  CO 


CO  lU 


CO  ' 

l5 


$,?<^5, 


j55 


bbooboQOO 
incocOcocTicocBCiiQ 
•*cococoo)cocoO)co 
zcozcotococozz 
b  b 
CO  CO 
CO  CO 


o  o  o  o  o 
CO  CO  o>  <o  CO 
cO   cO  O)  CO  CO 


SSI 


O  O  O  ( 
CD  CO  CO  < 


CO  CO  CO 
CO  z  CO 


•  ^  UJ  >  UJ  UJ  > 

f^^zicoco^ 

b5lii$5lU 
LO  O  O  if>  O  CD 

z  CO  CO  z  z  z 
b  b  b  b  b  b 
O)  CO  rt  CO  8  n 


CJ 

s- 

'^ 

iii 

f^fO 

CO 

^s 

S 

^ 

y 

^ 

m 

C/J 

$ 

§5 

HI 

o 

■* 

S  c? 

CO 

z 

zco 

z 

in  o 
§!S 


CO  CO  CO 

o  o  o 

>  LJJ  111 

b  b  b 
S  CO  CO 
ZZ  CO 
b  b  b 


i(^o5( 


CO  COCO  z 

CO  CO  z  z 

UJlUliJ§ 
CM  00  CO  CO 

z  z  CO  CO 

io  b  b  in 

o)  o)  CO  oo 

•*  O)  CO  ■? 


I? 


s  iia 


I  ;^' 


•   C  "^  -2  .t    c^    O  rr    S  ^      •   (0         i:; 


2? 


iScdsp 


DCOOJDNNtt^ 


zb      =5     =i      Q-OQCxcocotr 


Z  -o  E  J? 

O  a>  CD     ■ 

z  m£E 

D  f:  S*  1" 


- -o 

iCL  Q.  -a)  o 


ii 


CO       CD  C30 


CO    01    <B  '-' 

0)  o  ffra 


°g 


gg 


O 


-88 


(3(3 


O  «  O  O  O  iS 

I  i 

§11] 


ra  6.  Q.^ 

'"  !5  to 

S  E 


(D  CO  g 


:     :$ 
O    O    0) 

oo  tr 


£  E 
Q  m 


0  0.£ 

E  E  B 
m  cQ  O  ( 


—  —  —  -^  1? 

D  D  D  D  ^:r 

c  c  c  c  -g 

o  o  o  o  £ 


S  '-'  -5  ^  S  r-  -5  .2  .2  .2  5 

5-5^-2-2n!njra<tiraE     . 

^§E€Egoooo,^<^ 


o8  ^  o8  1  oOCOi^ 


0)0  ell's  o)(Da'<i'a><Uo80. 


^  t  S  S  E  E  B  M^hi  iZ'%7^7^2ttttE^ 
B  g  g  g"5'S  gilSjOiQ  8^Q'^Q^QraojS£Si-5 
£  O  CO  m  m  CQ  O  Q       Q       Q       OO       O       O       O  S  S  £  £  i^  oc 


90 


C3  O  O  O  O  O  Q 


r^  00  r^  1^  r~  t^  r^  r  - 
CO  rt  CO  CO  CO  CO  CO  ( 

-i-i_iLLLLLLJLL_i_i_J_J_i_i_i_i_i_i_i_i_i_i_i_iJ_i_i_i_i_i_i 


T-  --  o  CM  J- 


incOT^cljuScoc6inc!jo6co»^CT)'A 

CO  CO  ^  ^  CO  T  ^  ^  T  'V    .     ,     ,     ,     .     .     .     ,     .     .     ,     ,     ,  u  <_. 

OJCVJ  CMOO)C3»C350)CJ)OCJ)C3)CJ)0)CJ)0»CD(J)i-»-'^i- 


CM  CM  c^  c\j  CO  CO  CM 

CM  CJ  ■.-  OJ  CM  CM  Cj 


-.'—'— cO'-d)^coco^ 

CM<NCMCMt^»^jJ,jJjT^t^ 


^fc 


CM  CO  CO  ^ 


o  Ti-  in  h-  lo  IT) 

r^  ■*  ■*  1-  o  CM 

ifi  '-  O)  in  CM  lO 

CM  CO  CM  CM  CM  CM 


co'<tcoooOQ^Q'*Q'<tin'«j-m»-co<j>ooT'--^iO'* 

■^CMm'-r^«OCoacj)*05CMCMCMCMCMi-OOOOCpmOp(D; 

ir)ooin(j)r~0)r>-ocj>C3><3>cj)OOOooor^i^in^<D9co 

CMCMCMCMCM-'-CMCMt-'-'-T-CMCMCMCMCMCMCMCO'-CM'-CMCM 


'-  "^  LU  HI  <N  IT)  ■^ 


b  o  b  Q  b  o  o 
Z  Z  Z  (flCO  z  z 


CO  CO  CJ)  I 
CO  CO  00  I 


:S 


55  "  00  S  "^  „ 

CO  5°  O  CO  CM  CM 
CD  '^   CM  00      .       . 

Z  Z  Z  CO  z  z 

coz  zzZ  z 

111  uj  m  lu  §  $ 

b  b  b  b  b  b 

CO  CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO  CO 

z  CO  CO  coco  CO 

b  b  b  b  b  b 

CO  CO  CO  CO  CO  CO 

CO  CO  CO  CO  CO  CO 


li!?c;2S2^in 


^'  u)  in  in  in  ^  : 


CM  SJ  CM  O) 


LU  m ■T'  m  m ^  .5  .«  cfl  ^  ^  ^       g  to 

-~-coco'""'cozoZ2zzz„2.s.izzzzwz 

^  ^  ^  UJ  liJ 

_  zwz"'"' 


mzcJ5^;^ 


:8 


LU  ; 


--     zzzgJSr 
SSSzzz 


issi 


'  CO  z  in  ?  ?  : 
I  -in  S  r-  "^  'n  i 
I  <o  in  in  CM  CM  < 


Z  CO  Z  coz  Z 

CO  CO  35  CO  CO  CO 
CO  CO  o  CO  CO  CO 


:t*E£ 


"S  c  i  rn  i  ^  ?*  !" 


°  ^  ^i  2  2'  §  S  § 


CM    E 

""'""'  ^  "  S  i  S 


f^l|i°^      ig^<<i^^22p|s§Sixxxxxxx||rii|||| 

QScoSoi^-i       CEOXlU_-55S25^<<<SSSS-3-JS-sOCJO<0(rCEtri- 


o  5 

=1    rr 


5       I 


g  e-E-s-s-e-e- 


<Siii 


E  E    :  o5 

1    O    C3    _  Q- 


J    :S^fflCc£c3)»Bua>moJO-S    •     • 
o)^'2598'i^j--iS22S29c3.S-dci 


O 

E  i  Q  o  5  c 
OQ.  S  X  CO  ^ 


g  <?  5  8  ^  5  ^  ^  ^  ^  £  ^  i  -^  ^.^.■^.^.^.^.■^.^. 

o>-ir.Ex='-'-->--'-Q't5299e2229 
O  c  <  BC  e  c  c  c  c  c  E  c  §  »  "V  "V  "V  ^  "V  "V  °-  °- 

-)  -y  ->  ->  -i  -)  O  ^  to  to  (O  io  ID  d 


91 


(300(3(3<JO(3 


m  m  S  f?  "  §  CO  fc  §  f5  S  m  f2  f^  co  fS  "^ '*  8  ° 

■<t  ?  nco^OTcocococort  3  coco  co  coctct§° 

-i  -i  -i  _i -i  _i  _i  _i  J  _i  _i  _i  _i  _i  J  _i  _i  _i  _i  _                               

o  G  ooooooddd  d  dd  d  ddddddd  ddddd 


o  Si?: 


ci'i-cococD-^c^co   <i   ri 


S  S  2S2SSSSSS  S  SS  S  SSSSSSS  S2SSS 


T-  T-T-i-OOC7)COo6 


I  in  CO  o>  o  CO 


■*  o  o  in  o  o  I 

<o  o  CO  t>~  in  eg  I 

CM  CM  ^  CM  CO  m  ■ 

■*  •*  Tt  CO  •*  CO  • 


cj)  m  ( 
CO  CO  ' 


O)  CO  ^  o  in  o 
<X)  in  O)  in  00  o 

CO  CO  oS  in  ^  CO 


^||g 


«c^<^^' 


o  o  o  o 

HI  Lu  m  ^ 

CO  CO  CO  CO 
CO  CO  CO  CO 

2  CO  CO  Z 
b  b  b  b 

CO  CO  CO  CO 
CO  CO  CO  CO 


LU  m  5  § 

^  §  LU  LU 

§22§ 

z  CO  CO  z 

222§ 


CO  <M  CO 


'I         CO  o  CO  W  "' 


^  <^ 


coco, 

zcoz 

m  lij  $ 


j;  •.-  LU  ;::  »- 


"      II 


I      I 


o  o  p  o  o  o 

m  >  §  LU  LU  LU 

z  ^  g  cococo 

5UJUJ§5§ 

o  o  b  o  o  b 
CO  CO  CO  CO  CO  CO 

—   CO   CO   CO  CD  CO 

CO  Z  CO  z  z  z 


5§l 

§2§i 

CO  z  CO  I 

bKbboinboo       b 
coo)cococo^cocOco       CO 


z  CO 
§5 


CO  CO 
CO  CO 


CO  w  uj  to  Sg  ij  CO 
^  lOo,  1:2  "°|^ 

m  UJ   O  5  5  5  tU 

z  zco^  cozz 
zcoz  z  z  z  z 


lU  $  5  LU  lU  §  § 

CO  CO  CO  CD  CO  CO  CO 

CO   CO  CO   CO   CO  CO  CO 

CO  w  CO  CO  z  z  CO 


§2 


I  CO  CO 


I^  LU  ,,,  —  uj 

>  m  lu  5  UJ 

2  Z  COZ  CO 

<->  CJ     O    O     t) 

m  UJ  >  >  > 

S  §  UJ  LU  UJ 

2  o  b  in  b 

CO  2  CO  in  CO 

<^  CO  CO  CM  CO 

Z  Z  COCO  Z 

o  b  b  b  b 

2S22S 


5 
1 

Cl, 

5 

5 

* 

i  , 


sli 


«  co-i  1 

S  m  m  CO 


^1 
in  o 

&£* 
UJ  Q  c 
55  >'  2  I 


f *  .  .  .^ 
■^  9  UJ  CJ  <  ~ 
g  .2  ^  ^  ^  S 

CO    M    (0  O 

0)  (D  0)  r- 


^5 


52£§.§(3iE     §<?f, 


92 


-! -! -i -i       _i  _i  _i  _i  J       _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _i  _j  _i  J  J  _i  _i  _i  J  _i 

dodo     ddddd     doddddadddoddddddddddddd 


CpCOOpCp  CpCpcpOpCO  OOGdCDGOOOGOGOOOOOCOOOOOOOGOCOCoSoOGOCOCOGOOOOO 

T  "^  T  a.       V  T  V  "^  T       ^  T  6  ^  "^  T  ^  T  9  T  T  "^  T  uS  T  "^  9  ^^"^  T  A  T  to  c<i 


sss 


fg 


CO  5  n  CM 


cococo^       co^coco^^c5cococo'*if)cocococococ*5c*5coco(r)i 


O  <D  CO 


"1  m  in  in 
z  wcoz 


!52     S2, 


^  CO  CO  z  z 


1  (o  CO ; 

I  CO  CO 


s«8 


I  UJ  S 

I  CO  ^ 

CO  CO 


$§ 


zco 

COZ 


ii 


!§§! 


l|g|c^g|m 


;z  z  "'ojcoz  z 
iZ  Z  CO  zz  coco 


coujuj5§ 

Hill 

Z;  z  z  coco 
b  b  b  b 
CO  CO  CO  CO 


5§l 


cococococococococococococococo 
^  -  -    .    .        -    .    .    -    ^''y'^zzzwzcozcozzcoz 


slisssi 


5  m  m  > 

LU  §  ^  UJ 


z  CO  ( 

I  CO  ( 


CO  in  (J 
co^l 

§UJ    O 

coco  > 

■y-y  z 


CO  CO  CO 


o  o 

CO  CO  I 

CO  CO   ■ 

o  o  ^ 

s??2 


C  1- 


^§o8 


Plllspll 

°XQ.Q.3        50$0 


55 
bb 

Q  Q 


dec 


^1 

.2  J> 


i^ 


0«°°S      ^<g  0  =  00.0  2 
S  i  g  I  S       OS  g"'^Q  m« 

^'"-       ocoo     02 


ISS^ 


o  < 

OUJ( 


S 
|co 

it 
I! 


88 
ii 
?1 
11 

CL  Q. 

OO-S 

O)  CJ)_ 

00  <<, 
coco  X 


;c5^. 


a  J  J  5 

ciil 


■,i:S8> 


!ir  g-uj§ 

•  CQ  Ii7<  EC  I 


C    (0  B  (u 

8  i^- 
8  i?^ 

I  <?5co 

X 


93 


CgK'tCMOCM'tCVJ 


_i_i_i_i_i_i_i_i       _i_i_i_i_i_i_J-J_i-J_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_j_i_j_i_i_i_i_i_i_i_i_j_i 

dddddddd     dddddddddddddddddddddddddddddddddddddddddd 


ih-^chchnchno       '-c^l4c64ln■>-oobobc!J^-^<Dc6'-•44oco^^^DuST^coc^lAa)t-^<D(0^^cDoo6uSc<^ 

-■  -  --'-<NCOC\JCM'.-OJC\J'-'^i-'C\l,i(N'T-'(N<N<NcCiC^j;c\J 


■^    ■,-    r-    T-  T-  i-   CM 


CD  T^  (D  O)  T^  O 


icn^tioKcMcoin       <nu5U5inQoincocM"Lntobb>nooo(Ocgoinbo<DC\jCT>( 
i'<tooOT-o<e       in2?3-<D<5(£)ir)Ooooo»inc\jr^ir)^-.-.-m<Nir)inoc\jcor^i 

ICOCVJCOrtricOCM  TtCMCM(MCM0JC\JCOCOC»3CJCOC\JC\Jcr)CMC0COCO0JOTC\lCMC\JC\IC\JI 


S  ?  ^  §  8  5°  §  c^i  P;  °  §  2! 


00  r^  ( 


I  UJ  in  in  z '^  >"  r-   V^  Z  in  in  Z  in  gj  uj  Z 


i>5 


z^.  ^^cocoww 

WOTCOCOWCflWZ 
>UJ|iJ>UJ>UJUJ 

fwzfwgwz 

(OCTCOCOrtcOCOCO 

wzwwzwzco 
cooScoQcocococD 

COO)COC*JC*5COCO<D 


CO  »-  »-  00  T- 


</D  C\J  z  1^  ■^ 


ii 


.  CO  w : 

I  UJ  LU  I 

8S; 


,-   CO    t-    CO  < 


§LiJ 

:  z  CO  ( 

:^^ 
:  2  z 

I§ILJ 

I  CO  CD 
1  CO  CD 
I  CO  CO 


COCO  ; 


tugi 

Z  CO  ( 

|co: 
UJ  $  : 


S8 

r-  CO 


Z 
UJ  in 


o  "'  ^  CM  _,  ,;       "' 


i^ 


8 

WcOi 


O  y- 

z^   :S 

■"^^^ 
S^  8  z  '^ 

CO  CO  r-  ^ 

m  >  CO    li 

z|-c^ 


|5 


z , 

00  ' 


f^  CO  Q  CO  CO  CO 
(O  CO  CO  CO  CO  CO 


UJ  UJ 
b  cj 


cozzcozc/ 

cococoPJcocococococococococjjco 
cococoincoScocococococococjjco 


COCO 

CO  CO 
z  z  : 

b  b  1 

SSI 


CO  Z  2  , 

ujguji 

CO   CO   CO  I 

CO  CO 
b  b 

S" 


UJ  >  UJ 
2  gCO 

§UJ§ 

o  o  2 

S3S 

CO  CO  z 
bob 


Z«Z2 

UJ  ^  UJ  UJ 

o>  CO  CO  CO 
cj)  CO  ■>t  CO 
CO  z  COCO 
b  b  b  b 
CO  CO  CO  CO 
CO  cO  cO  CO 


I  §  UJ  UJ  8  §  $  UJ 

:  z  z  CO  COCO  CO  z 

>  UJ  UJ  UJ  UJ  OJ  § 

SJzcocoz  zg5 

UJ§5§$§UJ 

z  CO  z  z  CO  CO  z 
b  b  b  b  b  b  b 

CO  CO  CJ)  CO  C3)  CO  CO 

CO  CO  o)  CO  o)  cO  CO 


94 


ddddddddddd     ddddddddddddd 


to 


SSSS3SSSSS3SSSSS 


;  in  tJ;  o  (£>  op  00 


05  m  r^  IT)  r-  Ti-  00 

T  T  '-  '-  CVI  J,  - 


t^-^-AcviOt-cm   t^uS(D<d 


SSSSSS22SSS  SSSSSSS2SSSSS 

c;j^c6r^rir^uSuS44oo       ob  "^  ri  ""  cvi  uS  ^  ^  <°  °°  •" '^  2 


o  ^ 


CSJ  CNJ  CVJ  CVJ  CM  CVJ  CVJ  CM  CV,  ^  2  t  5°  O  2  2?  oSSS^SSSSSS  S5  S  S  ^  S  ?5  5  S  S  S  g  S  1 


§§5     §§ 


--^5^: 
??^^il 


uj  §  o  iij  m  g  1 

0     0-^000 

m  lu  s  uj  lij  m  : 
c«  w  z  CO  z  z  = 

5  5  5  $  $  § ; 

o  o  b  o  b  b  < 
CO  CO  CO  Q  CO  CO  < 

CM   CO  CO  CO  CO  CO  < 

Z  Z  CO  Z  W  CO  ( 
CO  rt  CO  CO  i!o  rt  ( 


CO  oj  z  00  oo  2?  Z  o  o 

zzwwwwwzz 
uj  m  §  $  §  lu 
z  z  CO  z  CO  CO 


"'n^-^coco!i!w 


LU  LU  lU 


CO  §  CO 

5cu^ 
2  o  S 

z  CO  z 
b  b  b 

22S 


§  5  UJ  >  liJ  liJ 

gfz^coz 

2222§2 

CO  CO  CO  Z  Z  CO 

b  b  b  b  b  b 

2^2222 


co^'co  2  z 

UJ  §  liJ  §  liJ 
COZ  CO  CO  z 
oo   o   o   o 

COCO  CO  z  z 

LLI  m  LU  LU  UJ 

2i222 

Z  Z  Z  CO  CO 
b  b  b  b  b 

CO  CO  (O  CO  CO 
CO  CO   CD   CO   CO 


^i^c^a^t^l 

CO  z  z  CO  CO  CO 

5  UJ  >  >  iS  > 
2  rn  r*  >  -y  > 


LU  §  LU  LU  $  LU 

222225 

CO  Z  Z  CO  CO  CO 

b  b  b  b  b  b 

2222S9 


CO  CO 

>-  CM 

CO  ^  LU  C5 
^  LU    O  lU 

z  CO  COZ 

>  LU  LU  > 

^j5§lu 

2222 

z  CO  COZ 
b  b  b  b 

CO  CO  05  CO 


^  „  CO  CO  ■* 

CM  CM  CO  CO  (/3 

w  w  J^  ::  " 


P^IIPI 


^  «  §  5  m  5  , 
W'^WWZ'^1 
5  §  LU  LU  lU  5  I 

COZ  z  zcoz  : 

§22222 
?"????« 

CO  CO  CO  (5  CO  CO 


co^^ 

CO  2  z 
^  LU  LU 

i§2 

z  COCO 
§2§ 


l^fr 


lillslllll^^lilf 


E 

"  e  ,^  S!  o  2  -5 

.S™i2^oEl5-55  J^'i^ 

CC  CD  5  Q.  CO  DC  $  §  CD  Q   "  CQ  it  CO 


I-  dd 


0)  it: 


.  tr  ic  = -i^QQ  Q  D  I  coo       li;Q.m5<<iS 


O    (3^    g;^   »^ 
Z    —  O  J  c  c 
"  ■    -5OO 


95 


_iJ_J_i       _i_iJ       _i_j_i_i  _i 

o  (3  o  d     odd     dddd  d 


in  cDu^-tOGOiDcocvjo^r^mco^S-  K       Id  oo       co 


1-  <D  '-  1-  C\J  IT) 


SSSSSSS2SSSSSS2SSSSS2SS2SSSSSSS2 


IDO5CD0O         CO         f-  <D  (J>  ■^  T- 


CNl   1-    T^    O) 


o  in  in       S?  "O  I 

1-^^        lOOO)        opuJ( 

COCOCO  COCOCO  Tt^lD' 


SSI 


mo<Dr--coQ<Dm-.-QQiriooioocDooj'.-inQQOJcococMir)i-min( 
oonoo>«3ftocpo>o»'<tcoQoo^^cMm'*r^^^opoc\jo-'-^o«>i 
co«>ooo><DC\j<D^cvjc>i'-co<oooot^O)eooooojO)0>^r^t^oooo<o<ocoi 


!^l' 


^  ■  CJ  CM  I 


d  '"  CJ 


5$^ 


:55| 


?;§5$ 


^;p 

UJ  «  -  5 

i^<^^ 

$^^ 

ii^^ 

UJ  §  § 

tu  uj  5  5 

§22 

330 
330 
330 
330 

www 

CO  z  z  z 

§22 

2222 

CO  d  w 

LU  §  m 
Z^  z 

>UJ> 

?•  in  ?• 

"co<° 
cOqCO 

o  o  o 

CO  •-  CM 


§!^§r^m' 


m  §  >  m  tu  ( 
cof  gcoco, 

^  uj  Lu  §  $ : 

CD  in  CO  CO  CO 

CD  CM  CO   CO   CO 

Z  COZ  Z  Z  ; 


i  CO  CM 

:^l 


CO  CO  I 

wz: 

Lu  5  : 


2JII 


CM  CM 


:  o  w^ 


icoz; 

UJ  UJ  I 

'  z  co: 


2  COCA 


■^i  8z 
y  cT,  w" 


uj5 

2Zc 


§  HI  liJ  §  I 

o  b  b  b  I 

CO  CO  CO  CO  ' 
CO  CO  cO  CO  I 

_  z  z  z  z  ; 

bbbbbinbbbbbbbbbbincMy-'b' 

tDCOCOCOCOCDCOCOcOCOCOCOCOCOCOCOOD^~COlJ)' 

^^cOcOcO'-cococococOcococOcococD'-inojt 


>Lij  m 
2  CO  Z 

bob 

CO  CO   CO 

CO  CO   CO 

COZ  CO 


o  O  ( 
CO  m  ( 
CO  cj)  ( 
CO  Z  I 


,  coco 

5§ 

'  ou 
W^CO 

§22 
z  z  z 

b  b  b 

2S2 


w  ^  w  I 


5zm^ 

CO  y       CO       > 


CO  o  CO  CO 
b  K  in  b 

S??^2 


c  c  c 
°-?7 


>    0)    0)    c 

3  £  15  £ 
Qu.  O  Q 


:  -^  cj)   :   :  -  < 


■t   :5"a*2 


^   CM  CO  ^ 


^^lliil 


c  E 


'^.^ 


)-iScom§-^^oa:''' 


Sg'S'l-ig'zzEEEujUJgga 


0,0-  cod 


96 


O  liJ 


Oi  CO  r^  o>       ■•-  00 


COCMCVJ^i-COO)  '-I 


O  O  OJ  -^   -.-  C\J  ( 


(OOoocjr^O);D^-iDiD'*cDr-r-ir)cDcotoo)a>0)oa>o>0)a)0)0)coo)a)0)00)a)<3>0)t»r-.Sr«.CMOo 


'  b  b 
I  CO  CO 
!  «  W 
b  b 

I   CO  CO 


^§§§ 


§;2 


OJ  OJ   CM  T-  2  §  ^ 


§z§ 


§§>^'->C\JC\JCM 


i^ll 


■*■*■*  z  z 


coz: 


^  £:  p  O  o  o 


5g 


^^§111^ 


z  z  z  z  z  ' 


(/)  111 
^  ^  5  '^  ^ 
w  w  ^  w  CO  §  I 


b  00  en 

CO  <D  05 

Z  coco 
b  K.  in 


§§ 


^Z 

■^   ~>   U)  Ul 


'  Z  CO  CO  «  Z  CO 


g§ 


85 


CO  CO  1 
CO  CO  ( 

b  b  1 


—  2  CO 

tJi§UJLU 
r-  in  b  b 
°^2S 


II 


55| 

C\J  C>J  ,- 

^  "■  ■*  m 

zg3i 


?zNi: 

05    t     _     <J)     g, 


;  tMa> 


Z  c\j 


5ili 


;z  zco 


5g5i 


CO  CO  ; 


S8^ 


?  b  b  b  in  i 

o  O)  r-  in  c\i  I 
CO  CD  in  oj  1-  I 


.    o  ; 

in  in  ( 


I  in   r-  h-   T- 


2  z  z : 

^S8! 


ICJ-^i-'^-t-'-CJ)'-'-! 


$  lU  LU  2 

I  b  o  b  ,,, 
g>  r~  r--  b" 
T-  in  in  in 

Z  Z  Z  CO 
i  b  in  b  b 
CM  h-  o  r~. 
CM  >-  r-  CD 


UJLU  LUg 
COCOZp 

in  o  g  S 


>  CO   o  >  ^ 

CO  ^  CO  z  z 

CO  m  z  z  z 

S^§°8 

m  (D  (O  o5 
Z  o  CO  CO  CO 
b  cu  b  b  in 


^  j=  ^ 


i~~  * 

*     '     "         tr3(c'7"7I«iOCOCJ)'° 


■  ^      ■      ■  "  ^  ">  t^  I''  iri  (ri 
'-rrCMCD^O'COtTtSS 


■,-  r^  (O  . 


^8l^l'S:i=  ?  g^  2  I  J  J  o  g-j  j  5  j  I  5  5  5  2  2  2  §  2  2  2  §  §  §  III 
_jOo20o-?Q:s<a!§§oc30«dd6ddd25§§$5§5555§sss 


888 

1(3  (3(3 

o55 

hree  Star  D 
larathon  Oil 
larathon  Oil 
larathon  Oil 

III 
111 

2  ssp  sss 


97 


dddddddddddddddddddddddddddddddddddddodddddddd     dddddd 


:§§§feiigi§§i§ss5555isiisis§lliiii^iss§iiil§l^   isssli 


CO  CO  5  1-  CJ 


-isZ 


?in?.^^^%^° 


5§ 


zf^?^: 


5m 
z  z  i 

ii! 


LLI  UJ 

CO  w 


«S| 


?   9   ,i, 


I    ,;  CO    o    d  o 


gl 


:g||?i^z 

:  Z  z  CO  CM  c^  CO 


zzz^"z 


!^ii 


s^s 


5  UJ : 

o  o  i 

z  z  : 


iij  UJ  >  §  UJ  >  m  : 
^  (/I  S  2  en  S  tn 


28 


S? 


Z  CO  C/D  Z  C/5 

QQgiScocoo8^'<t8 

cocococor^'.-'-cococj^ 


I  b  b 

1     O     T- 


81 

CO  CO  ■ 
z  CO  ( 


o  o 
Z  2 

8" 


§  Ul 

z  CO 


z  zcoi 
UJ  UJ  m  I 
z  2  z  : 


?S 


^-s^^^^i 


zcoj 
5§! 


uj2 
cog 

§8 


z  z  z : 
§5§ 


>  UJ 


uj55ico§ 

gbbbbbbinininbobb      bbbm^b 
__oopooor^r^c\jcoc5coco       coc3mUJ?>OT 

--  .-  --  -    .    ^  r-  .-  ^  w  -"  2  ---  ^  ^  z  X  -■  -"  -"'  -"■  -"  -"  -"'  -"  "'  -"  -"  ------      ?  ?  ^  !''  ?  ? 

i£liii88§^^2§§ls^iiisS8?§5§8888  §§§888 


<nco 

?8' 


ixj  UJ  UJ  UJ  UJ 
u,       Z  Z  CO  z  z 

ujS5§5§5 
IT)  in  ir>  o  o  o  o 
1^  r^  CO  CO  Q  Q  CO 
f-  ,-  CO  CO  CO  CO  CO 


uj§§^z5 
cozco^^gco 

>    III   III    ^    ^   III 


SS 


CD  OQ   =     .  ^ 

ssooo 


."T    .>T    a     U    • 


c  c  c  c 

(/)    (O    (A    </) 

c  c  c  c 


C30Q.  ■ 


^CO 


lis, 


O  CO 


CD  00  CJ)  ^  (b 

*  ^  5  *  % 


E5* 

=fe  CM 


-3  ->  -3  -5  ■ 


'«  o 


c:)cno)C3>c3>D)cno-2  ?* 
cccccccc>-Q-.Ewi 

=  =  =  =  =  ■=■=   Bo    D.^    0) 

(0<0(Onjnj(OeocO  =  <^  = 

55  55  w  55  55  55  55  Q  §  q;  £"2  _ 
cJ(JcJcjcJ<jcj)_icj<(Sdiicj5 


o  Qj  n  (0  CO  ^ 

O  „  Q.  Ul  uj  (J 

E  5  ra  E  E  2 

CO  Q  Q  CO  CO  O 


88888 

boooo 

c  c  c  c  c 
o  o  o  o  o 


OCJ  O 

c  c  c 

iii 

(5  ra  c5 
522 


loeSoo  cjo(3< 


88888^ 


2? 

£  CL 


|g=Q  :  :  :  : 
«-  «-  8  °  8  ^  ^  y 
8  8" 


ooo 
£  £  £ 


ooo 

c  c  c 


bbbbbob 

c  c  c  c  c  c  c 

III! 

03    CO    CO    (0 

a  o  o  Q 


llllllllll 


00( 

i§ 

£  £  : 

II: 


ibbbbbbbbboobbbbbb 

cccccccccc 
lOOOOOOOOOO    _ 


n  c3  C) 
cOO( 


cccccccccccccccc 
icocacQcQcocacocOcocococoflJCQcacocO' 


OO     M    U)_T3___ 

=,-„^5o|bbo 

'       >>  >;  0)    3    0)    0)    0) 


m   ffl    m    m    tn    m  .5-.Q-  1 


C    C 
£  £  i 


98 


I  (O  in   (D  LO   CO     IT) 


i/y       IT)   in   m(Dco(£}(5(D 
-i-!-!-!-!-!-!-'-!-'-'-'-'-i-i-i-i-i-i-i-i-i-J-i-i-i-i-i-i 

dodoodddddddddddddddddddddddd 


(0(DC0(OC0CD(0C0^ 

ddddddddd 


<N  (O  CO    >»  O)  -r-  If) 


§§§gieiii§?i§i§iililiiiiiiiii    ii^^|ss|§ 


CMCVIC\JCMC\JCjT-CM 


\i^\ 


§§ 


Z  in 


ilj 


|l;2^ 


50 


CO  w  : 

CO  CO  i 
CO  CO  I 


^  •^  in  I 


I 

z 
in  5 ; 

5-- 


5 

Z 

S25 


^z^ 


li 


^1 

C/3  Z  CO 

Z  Z"' 

'~'~?C/)Oi-m<D'^CD'^COCOO 
COCO'-;n'-„,>,incO'ncocococo 
c/3ZZc/3cococ/3Zcoc/3C/3inincOf^cOo|.^c/3incoinc/5c/)Z 


$co 


■*  1-  >  CM 

Z  c^  ^Z 

in  ^   CD 

^c^^S 

HI  5  CO  oi 

CO  CO  y  CO 
CO  CD  CO  CO 

CO  in  »-  n 
z  z  z  CO 

b  b  b  b 

CO  C3)  CO  CO 

p5  cj)  CD  CO 


■r-'^^inipS^iu-i- 


:!^' 


LiJ^S^LLIUJIlJ^UJ 

cococozzzcococo 
bbbbbbbbb 
cococococoocococo 


:-::::   :S   :  jg  jgj?  j?  jj  jg  jg  «  «  jj  «  ««!   :£§   ; 

'-  * *  ^  •=  •=  c   =  c  c  ^  c  -^  ^  ^  ^  H  S     ■  -  J  .-     •     ■ 

Q.T3  ■•-atC^       -r-  X        cccccccccccccLL       iJrs*     ■ 

QCCTLLLL(J<<2LUllillJUJllJllJlliUJUJuiuJUJlliK02LL^5uJ 


^    >      .    CO  .2    3  =    O 

oiiJ>Q.Q.Q<a:o 


nil 


(S(3|(S 


y«6 


^yyyy^^^^yyy 


o     ■  c  c     ■     •        o  ^ 

£   :  -  -   :   :   :  o  g. 

:     :    6   6     :  ■   E   2 


oooooooooooooo>t^OOi55      oPffimcB  ~ 

^" cca:  ^^,     ^  ^  ^  _  _ 


O    o  o  5.0  0$0^$^^SS2S22S  22  22  2$  c 
Zo)0)Ei:i:    ■!=*    .fl5'5'5'5'5'5'5'5'5'5'5'5'Sfflj--2"-"-t    .      ^ 

O    -'JOl-l-liJi-CDLJcDfflCDCnCQCDCDinCD5illbQi5tDtDd>>2LLi         < 


ffiCJCjSSt/ia,'? 


99 


CJOCDC30CDOOOOOOC300 


WboQQQO       com       bo       <DC\itnco<i>b)(o"'-co 

(OI/><0<OCO(0  (DCD  <D  COCOCDCDCOCDCOCOCD 

d  d  d  d  G  d     (3  o     d     ddddddddd 


OOCDOOOGOOC3C3 


S2SSS^5!SSSS^S5SS^S 


uS'-0'4r^ooo)ooo)comir)CJmir> 


coo 


22S22S  22  2  222222222 

CNjinoooJcvjcD       ^cvj       r^       A^-^cdocdcd^co 

,A'.-T-C\!(NCV  ^T-  T-  CO<Nt-,-(NCV<NjJ,CM 


eg  1-  1-  CD  in 


cocor^a>'-'-ir>i-i 


QQCOCOCOCOQCOCOCOCO 

c3)cocot^4cocdoo^.cvjco 

T^T^CjlT^-COr-jJjT-CNJj^CN 

ri<DouScNJcO'-(Oco       c\j 


w  c\j  c\i 


cDOCJjoooincoooir)  cpomot^'*       oco       cj)       ocjJOcoQomt-o  ooouicDouiQuioino 

co2B(o35r^or^cgr-r--t^  Oinuicncor*       into       <3)       cocjjQcooO'-'-ir)  ir)rtuicgin'<TSif)cj)in'* 

T-ooocoiooooo^  iS^cocococD       cDr^       ir>       couicor^^-^ir)*^^  mcoco<D(Dc£)CDi/>ioi/)m 


C\J  CM  S  CM  CVJ 


eg  CJ  CM  CM 


O  z  l"  LU  ^ 


UJ 
CM 

«^  Z  LU 
Z  111  U  CM  Z 


CO 


i^'" 

:^^^. 


COCO  " 

5i 


III 


UJ  §  UJ  § 

1  m  CO  S  CO 
»  CO  CO  CO  CO 


cocozeocncococoz 
Qoobocsoob 

gg!82S2222 


1«§  8 

1  UJ  $  CO  m  § 

I  CO  CO  LU  CO  z 

UJ  UJ  UJ  „  5  UJ 
cozco^^z 
§5§ujuj§ 

CD  CO  O)  CO  CO  CO 
O)  CO  O)  CO  CO  CO 
Z  CO  Z  Z  2  CO 

b  b  b  b  b  b 

CO  CO  O)  CO  CO  CO 

cO  cO  O)  cO  cO  cO 


CO  eoz  > 

§uj§uj§5 
cocoz  zz  z 


§uj§§55 


i^ 


cocoz  zz  CO 
in  b  b 

::S!2 


■^cococococo        CO^        CO 


ZCO 

^2 

CO  CO 
CO  Z 


;-°cDZ^5  g 
<^  f^       ^  00  "  CO 


UJ  >  UJ  >  5  UJ  > 
"5  W  W  ^  ,^  CO  I 

^  UJ  ^  UJ  UJ  ^  UJ 

2222222 

Z  Z  Z  Z  Z  Z  CO 


cocoo>       coco       CO       cococpcocococococo 

COCOO)  COCO  CO  COCOCDCOCOCOCOCOCO 


CO  §  ^   CD  i 

Z®  CO  Z  ' 
CO  z  CO  in 


^5 


:^5 

(O  Z 


£  Z  Z 

:5ujuj 

iWZZ 


§uj5uj$uji 


:  CO  CO  z 
I  b  b  in 


CO  6  C3> 
CO  CO  CO 

bob 

2^i 


■n  cj)  CO  CO 
Z  CO  CO  CO 


■<  * 


;|^ 


CM      '-J^k.^  "  *»_cCOtO00(^ 

«5*<Suii?£ilS|QQ°2 
ll|-m|||i||||§ 
iicxo<a:G§cQio°-R-^Q 


5  is 


0)  ^  CM   ^    O    „ 
|g**C0<^8,fc't 


°^5:^<<JcDco 


^_icQ<0^a:idco<< 


IsIS 


P     :    O   to 

boo  08 
gO  go 


5dSS 
=  00 

$  ■   b 


.<S(So 

000  6 
08  08  08  O 

6666 


III 

I  UJ  UJ  UJ  =   c" 

■  >.  >.  >.o  $ 

UJ    O)  O)  O):       g 

>.  ©  a>  oj  r'  CO 
to  c  c  c  "     . 

EC  UJ  UJ  UJ  "D    » 

^  o  o  o  S  § 

Q  CD  CD(D  O  I- 


8  «  o  o 
g.8S§ 

^  c  =  c  =.     .£Q  c  cO 

ocd^af^ll^tg-tg-oa 
Q<       <       Q5C0OO5 


?^^ 


III 


S   is   to 
"00 


Jill 


100 


^^^,m.m  '^'^'^uu  ^9^§iii  i?§iii^  w^  li 

H-!-!-!-!-!-!-!-!-!   -!-!-!  U-uJuJ-i   J_iJJ_i_i_i   _i_i_i_i_i_i_i   jj   _i_i 

00000C30000  oooQcido  doddddd  ddddddd  dd  dd 


SSSSSSSS2S  2SSSSSS  SSSSSSS  SSSSSSS  SS  SS 

:^55vS":i^"^  a^s^^ss  s^s-^^^  2s?gsci^  SS  a 

CO   ^   c\j  (D  CT)   CO  -  00  in  uS  uS  4   00  t^   CO  CO  r^  CO   ri  (D  r^  ID  1^  c<j  CO   "     "^  ?i 


in  o  in  lo  00 

in  in  CM  CO  c3> 

CM  oj  CO  CO  -5  I 

CM  CO  CO  CO  cO  CO  I 


Tj-CMinincDCDin  inoinSSS! 
coog>r^r^r-~T)-  -.-cO'-t-ocmi 
COCOCMr-^-,-CM        cocococococo 


CO  CO  CO  CO 


gJSI 


?^-t 


z  z 

is? 


z^  z  ' 


>  CO  ?S 


mm  g(^ 
zzwm 

CM  CM  >  ^ 

gCM  cm5;§ 


SJ 


o  o  in  c 
C/J  CO  CO  c/ 

oooooooooo 
cocococococococococo 


z  CO  z 

li' 


Zzz 

o  -   o 
>  9  > 

CO  CO  CO 

LU    d  LU 

§^8 

CO      -CD 

z  S'z 

Ci  ^  o 
Tt       rt 


§  HI  UJ  >  > 

^cocoll 

LU  §  §  UJ  liJ 

o  o  g  b  b 

z  z  z  coco 
eg  b  b  b  b 
o  in  (35  CO  CO 
▼~  ^  o>  cO  CO 


Z  UJ  liJ  <&  Z  °  I 

CM  CO  CO  "  CM      .   • 
"^  W    ®  ^CO^ 

CO    .    .  CO  CO  CO    . 

LU    o    ffl  LU  LU  LU    ^ 

zco  CO  CO  coz  CO 

5  iij  uj  >  >  lij  > 
^zzl^co^ 

lU  $  $  LU  LU  §  LU 

CO  o^  CO  CO  CO  CO  CO 

CO  cj>  cO  CO  CO  CO  CO 

CO  CO  Z  Z  Z 

b  b  b  b  if) 

CO  CO  CO  CO  in 


m  zz  ^ 

■*  CM  CO  "^ 


ii 


LU  LU  > 

CO  CO  5 

§§LU 

CO  ^  in 
Z  Z  CO 


z  z  coz 


ssiisss 


^1 


CO  CO 
CO  CO 
COCO 


I!: 

-2  E 


E  „ 
J*| 
If™ 
coco  O 


o  5 
C3  1JL 


s,s, 


C3)  (3)  C3)* 

§§  §o 


°IOq:  IQ.  (O 


r§ 


o  o  -g  0)  c  o 
£  £  S  LU  X  o  I 


5  > 
o  a: 


:3  o>°'Exii5^ 

i^'illiii  if  II 


101 


OOC3C300C30C30 


05  op  (O  O)  o  CD   T- 

•q-  ^  ^  •*  in  ^  ■* 

_i  _i  _i  _i  _i  _i  _i 

(3  c3  d  d  d  c3  d 


OOOCDCDOOOOOC30C30000 


5S5!3S2SI?S^^S^^ 


ri  ui  r^  d) 


C\J  tD  t^  O)  00 


S  S  S  2  S  S  2 

(o  d)  -A  6      00  1^ 


OOOOOOOOOOOOCOOOOOOOOOCOCOCOGOOO 


(N  C\J  --   ^ 


■>-<D(OC0'^(Dir)  ioiDir)<Dir)i?)<D(ocO'*00(O'^ir)'5cot 


T-      T-      ^      ^      CM     1- 


22 


Il5 


'  C/5  CO  CO  '" 


in  r^  ^ 


^B 


>  m  § 

LU  §  LU 
CD  CO  O) 
CO  CO  2 

b  b  b 

22g 


coco  2 

§§UJ 


UJ  >  LU 

co^z 
b  b  b 

222 

Z  Z  CO 
b  b  b 

222 


°cOOJ  Z 


«5co^5 

't  CO  ^'  CO  c^ 
^  CO  CO  ^co 
^  •*  CM  O)  CO 


$5^ 

'  n  CO  , 

CO  CO  , 
'  eg  00 


w  z  CO : 


222^ 

CO  z  z  CO 
b  b  b  " 


5  5  UJ  LU 

l^coco 

tU  LIJ  5  5 

222i 

CO  z  z  z 


§  ©  §  $  m  uj  5 

CO  CO  Z  CO  CO  coz 

>  LU  §  LU  LU  §  lU 

|z^zz|co 

22§2222 

CO  CO  z  CO  CO  CO  z 


§§ 


coco  ^ 


>  CO  >  CM 

5  in  S  '- 


§  m  yj 


%%'' 


^  LU 


111    Ml      O 

z  ^  CO 


Q  2  Q  S2  CO  £2  2 
CO  CO  CO  CO  CO  CO  CO 

C0ZC0C0C0Z2 

22§    222i    §§22222    222  22222222222222 


CO  coz 
b  b  b 

222 
z  z  CO 


o  o  o 
CO  CO  CO 
CO  CO  CO 
z  z  CO 


CO         _ 

z  2  CO  2 

m  5  UJ  § 
b  b  b  b 

2222 

COCO  z  CO 


co  £  m    . 


CO  z  CO 


>  LU  HI  LU  I 

g  CO  z  z  : 

Lu5§§i 


ceo 

S  * 


E 

;-*dJ-|i| c 
3  ir  oc  cr  if  5  5  I 


i  en  tr  oc  cr  cc  5  C3  CO  5  2^2° 


If* 


<  JO 


|||l|||il||||s| 


■^8 


8  |§ 


2   C3QCiO=  >-§. 


.  (3  t3  «  5 

»  O    3    C    o 

CO  c  _   o   >,    ■  O 


8  8 


ill  g 


Si^Sx^ 


Q.  Q.    C 

6o^ 


EC     2  i?  <o  . 
O   Q-  Q-  Q  ^ 

2 


O    « 


55(3 


§    g    Ojg 


u  ^  CO  o  "5 
E  0)  .  c  i?  m  !P 
3    C 


?     c  c 


1^- 


°li. 


Q.  CI 

55 


HH 


S  >■ 


^>,2  o  8 

_    S>.S>.5  :9    O)  CD.g' m  to    .     . 
'0>>OOoS>EE5? 

LU    a)a>.2^0g(0(ot0(0(iio><ooo=o 
^    IICCO-i-JUiUJQQIILUCOCOOO 


102 


(C    (O    (O 

_i   _i   _i 

d  eJ  d 


ddddddd  ddddd     dddddddddddd     odd 


S  ?  ?   SS    SSSSSSSSSS3S  SSSSSSSSS8SS  SSS 


o       in       o 
§       £       S 


cococococoOCTcocortcort       SSrtcommSoSScoS       Soon 


UJ  ^  g 

W  CO  t/3 

o  o  o 

LU  tU  LU 

W  C/3  C/5 

§  5  $ 


CO  3J 
CO  O) 
05  c/3 


ill 


^  s  iij  CM ,-  ^  ;i 

'-  ca  ^^  S  <j>  rg  c\j 

CO  CO  Crt  g  CO  CO  CO 


UJ  2  '- 
O^Z 

Z  Sioo 


k 


3  HI  LJJ  111 

o  b  b  b 

Q  CO  CO  CO 

CO  CO  CO   CO 

z  z  wz 


CO  CO  g5  1^  Z  CO  CO 

b  b  b  'O  b  b  b 

CO  CO  CO  CO  CO   CO 

CO  CO  CO  ^  CO  CO  CO 

Z  Z  Z  IT)  CO  z  z 

b  b  b  CO  b  b  b 

CO  CO  CO  o>  CO  CO  CO 


CO  CO  2 

55lu 

Z  Z  CO 

z  CO  g 

b  b  b 
cj)  CO  CO 
o>  CO  CO 
CO  Z  CO 
bob 


z 

z  '^ 

i§z^ 

iicviCO 

!|l^ 
55:^  z| 

o  $£  bb 

CO  crt  CT>  ro 


z  CO  CO  z  CO 

5  uj  >  uj  uj 

g  Z  2  "5  <" 

uj  §  m  $  5 
b  b  b  b  b 

CO  CO  CO  CO  CO 

CO  COCO  z  z 


II 


OJLUS 
S  CO  (O 

CO  z  z 


Z  in  CO  CO 

boobbbbbbb      bbb 
ocococOocOcoo)       cococo 


5       =* 


Q  o 


O  CO 


o  z 
ai  CO 


§  IcOQkO 


5      £^iu5^£Ea:(S5fQ. 


^■Sius^irEaicn^'cQ-      S9-5 
lOQXco3>I0050      IhO 


|i 

i2fSS 
u  c   X 


z 

3  o  o 

P  <3)  C» 

^  Q  Q 

O  i2  2 


E  £  E  E  E  1 
€  ■€  ■?  -2  -2  ° 


I. 


o  o  o  o  o  o 


if 

£    9 


|5cl   :|<S  :s;.  :   :   :iS  ., 
iiiiiiiiiiiiiiili!!!!! 

OOOOOOxiO^<Joc„cciO'^^c'Do,|Qc^^ 
.2  .2  .2  .2  .2  .2  5  f  .2  J  =  ■£  >-§  c  c  5  .2=?  cg-g^o  ^g  uj 


6555555555i§Si 


103 


coc>J<Dr^aiCNjcsji^oicooor^a>c\j^i-a)^i-a)-^oir^^o)<cc\jcoc\JOi(0(DOio^ocoinr^coaocDb>^u^ 

ddddddddddddodciJdddddocsddodddddoddddddc) 


SSSSSSSSS2SS2SSS222SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


oo4"'4'"i:^ 


<D  in       ■*  (D  < 


iOO. 


oo'^Qioifiinr^ST-tDincoooocoooaigocvjoinocvicoioiricocDgj^QoooQOJin^ojooi 
gm<Dooo(j)o>o)(eir)in(po'-'>-Oi-i-'-ooCTooc>jc\icMC\ji^i-<oo>oo>t^oo>o>0)0)0»inmi/)o>»-- 
<r)(73nnococ\jc\ic\jrtnco^co(r)coco<ococ»)rtrtcoconcocococ«5CNc\icoc\jcr>coc>jc\ic\joj(Ncoc>jc\jncoi 


i  CO  o)  CO  CO  " 


'IS- 


'  t)  o  o  d  CO 


„    ..    j^     w    ^     ^    >„    ^     „,    _ 


in  LU    ^    0]  1 


I  m  z  >  uj  LU  y  > 


2§ 

z  z  w  w 

o  b  o  Q 

CO   CO  CJ)  CD 

CO  CO  05  3 


„^™2m2 


c\j  uj  •*  o  eg 


•.-  CO  '-        ■,- 


•<t  z 

UJ  ^  Si 


^^zi 


^y"iyj^^>| 


I  z 

I  CO  CO  I 
I  CO  CO  I 


Ui  UJ  > 

wz^ 
CO  CO  CO 

(/DC/5C/)C/5ZC/)C/5ZC/)Z 

■    "        "    ■        b  b  b 
222 


b  b  b  b  b  b 

2§?2Si!igl 


^2^ 

iu§m 
CO  coz 

CO  z  w 


CO  t  2  $  O  "-  S  : 


i5 


■*   T-   •*   rt  ^ 


I  CO  CO  CD 

I  CO  CO  CD 

:  z  coz 

i  b  b  b 

)  CO  CO  CO 

)  CO  CO  CO 


UJ  ^  TT  ■ 

O  O  O  I 


:Sco^^zSzzzwzizzSSj^^(^^^2|wJ^|| 

§  m  $  HI  Lu  111 
b  b  b  b  b  b 

g2g!222 

^  ^        ji  UJ  UJ  UJ  UJ  ^  UJ  UJ  ^  I/;  ^  ^  ^  oj  c/j  ^  ^  ^  ^  i/j  ^  i/j  oj  oj  ^  u;  c/;  ^  UJ  ^  c/j  ^  ^  ^  ^  CO  CO  Z  Z  W  C/3 
liSb^bbinobbbbbbbbbbbbbbbbbbbbbbbmb'Teobbbbbbbbbb 

!t32S§22S222222222i§SS22S222S2222gSSSS8222S8222222 


z  z  z 

$$§ 

bob 
CO  CO  CO  I 
CO  CO  CO  ( 
W  CO  CO  ; 
b  b  i 


^  W  I  "5  W  <«  c^  ' 

^  LU  UJ  $  UJ  §  I 

■*  b  b  b  b  b  < 
CO  CO  CO  CO  CO  CO  I 
T-  CO  CO  CO  CO  CO  ( 


55uj^ 


>->,>,2^ 


I  ^  C  *  A 
i  UJ  UJ  S  S 


1-    _  ■^         c 


s^<? 


diu; 


5^( 


ffi  w 


5  q 


Jj  55^  Q.  UJ  tL  I 


CM  m  to    I.    ._ 
r    .—      •  ■>-  t3  t3    (1)    O    ,.  *  iM  "D  T)      ■ 

^  s  ^  f  o  d  1 1 13  if  6 


m  %  5 


III 

CNCD 


So 


5  2 


oob 

III 

033 


E  E  E  E 
P  p  p  £ 


■6666^. 


i 

i 

tllf 


5<!5c^c^5ii 

Q  rS  ^  ^  ^J  ra  « 


O  08  08      00 


O 

§ 

5  .2  .2  .2  .2  .2  m 
■^  E  E  E  E  E  g- 

§  ^  B  B  'S  ^  '^  ^ 
cOOOOOg  = 
800000  mp 


o  S8 

O  oO 

'op 


104 


dddddd  d  dd  d  d  d  dd ddddddddd dd dddddd 


go 


SSSSSS     3 

T-  <o  T^  <N  6  CO       ob 
<o  (N  T  T  ^  t-L       d> 


S3  S  S  S  3S33S3S3SS3SSSS3S33 

<o  o  m  in  in  it)  ■^       O'-ojmojoi-i-djobT^oj 


^^ 


O)  1-  o>        o 
CM  01  cvj       n 


O)  O0iO(0<Da)00O)t-0)00C00SCDlO0>05Tl'i 

C\J  COC\JCOCOCOCVJC\JC\JCOC\JC\JCMCgC\JCOCMC\J( 


^  UJ  UJ  UJ 


I  oj  c\j  CM  c\j  in  I 


w|<^li^ 


i  I  HIH;^^^^ 


co^zgzz  g 

5  uj  §  iu5  §  uj 

o  o  b  b  b  b  b 

CO  rt  to  CO  rt  rt  rt 

Z  Z  CO  coco  w  CO 


z  z 


^ 

um^m 

1 

li^i 

^ 

Mii 

5 

5§m§ 

o>  ;^  ^ 


;  z  o  liJ 

•  '-  2  H 


•11^ 


COCO  CO  z 


I  ZZ  t 

I  b  b  V 

CO  CJ)  <D 

coz  z 


S  >  UJ  •^ 

CM  ^  ^  liJ 

O  O  CM  b 

1-  ft  CO  CO 


^^^^c3 


LU  LU  ^  ^  LU 

z  z  z  zco 

b  b  b  b  b 


-I  o 


J  i  X  .1  g, 


0) 


15 


^    0)    ^   ^    0) 

c  c  c        - 


w     w     w     C     (3}  .    t— 

JD  J2  ja  £  i  ■  * 

u>  in  u>  $  (o  1- 

d 


E   P  »-  CM 

.  o  o  c  c  c 
■  O  O  o  o  o 

-J       5  >  X  X  X  >  >  >QOOO(D(DCQ  CD  iS  ™  " 


E     .     . 
Ecm"'- 


105 


n  Pi  n  ■^  ■i  ■v  rf  -rf  -^  Pi  mn^  m  m  w/n 


in  in 
OC30000C300C500C3dd 


ssss 

o>  ^  o^  o^ 

T  T  T^  ^ 
CO  T^  •.-  6 


2SS2S22SSSSSSSSSS2S2222SS' 

CT>'4a);DuSa>T^corIjoc\jn4cIj4oT^'^uS^-uS(0<Dob'<ti 
T -^  T  ^  T  CO  hi  V -^  "?  flb  ^  (N  ^  T  9  •" 


CJ  CM   >-   O 


'ciuS'<t-Acycia>obco'<tT^i' 


oior^QtomcNjom 

CVICO  CMCO  OacOCM  C\J  CO 


h-OOOQO)<DmcOlOOOO)COl 

(DcO(Df^r~-o>cot^r^t-~i^h~<oi 


iiii 

5  m  >  tU 

z  z  CO  z 

o  o  o  o 

>  ^  LU  LU 

LU  LU  ^  ^ 

§2S2 
z  CO  CO  z 
b  b  b  b 

2222 


I  CO  C\J  C\J  CO  C\J  CM 


CM    ^    CNJ    I 


§5 


coz  coco  z  z: 


z  gj^cococo 
Z  Z  CO  z  z  z 


$5i 


'  CO  CO  O)  CO  < 


^LU§ 


522221 

ZCOZCOZCOZZCOZCOZZZI 


5 

b  o 

22 

CO  CO 


:  CO  z  _ 


Z  CO  5  zz  z 

b  b  in  in 


eocococoojeogcocncococogSmmeomcoi 

COCOCOC0O5C0C0COO>COCOC0COC0COCOC0COC0< 


CO  CO  CO  CO  CM  CM 

CO  Z  CO  coco  CO 
b  b  b  b  in  in 
CO  CO  CO  00  00  t^ 

CO  CO  CO  CO  CM  CM 


Z   2  CO  CO 

CM    r  1^  "^ 

CO  Z  O  "-  "" 


l°^^5|^^l 


5§ 

o  o 

22 

coz 


z  g  CO 

b  b  b 
CO  CO  CO 

CO  CO  CO 

COCO  Z 


Z  LU  5  LU  § 

uj  „  CO  CO  CO  z 

m  (o  m  LU  HI  5 
b  1^  b  b  b  b 

2^22!?2 

-   CO  z  z  z 


O)C0C0C0C0C0O)C0t-O)C0CDC0 


51 

III' 


siil 


C    CD  ^  ^    O) 


°f  i  ■ 


s^^i; 


EO'^co|^l5l'*^^***E">.sil8gf^c 


dx-i?§GOQOJ<i 


UljmQSklOQl 


8 

CD  LUQ.  CO 


11 
"I 

Eg. 


o  o  o 
OOO 


OOO 
a  a  a 
-0.0, 


=0  8  to 


<Sc3<3<3ll^cS5pS>c55^^^oo 


^  b  ir  CD  H  I  O 


^  3  «  -c  - 
o  6  6  o  i  I  I  o  o  "^  I  8  !^  I  ?  c  6  o 

t5553SSiS^3S>c-CcJ.gg 

(0333OOO3°°OQ.>O.a<0BJJ£J5 

li.CDCDCDCOCOCOCD_lQCOI-QCrXI>> 


odddcgl 


.4§- 


W  6 


eg 


005666 ||  |||oo^^ 

000000°  WDCUjMOOSe 


c  c  c  c  c 


a>^  0)  CO  ^  c:  c  ^  r 

o  o  o  o  o  o  _3  Q  »  O  g  o  o  1^  « 


106 


^  tn  to  tn  rt  rt  irt  -^  ■«  lo  <o  iS  IT)  to      Si  Si  t^  Si  tn  r(  in  -^  ui 

d     ddddddddddddd     ddddddddd 


bo 


o  it)  to  to       ir)CMC\jif)05       ir)>- 


'VT  <o  T  T  T  <o  (O  6  T  6 'V'V       To^oT^m'?^ 


O'-oo^iNO       obco 


^t 


§IP§§i§^^i§»    §  g^ssssiiil^Ss  ilii^liil 


.1^ 

in  fvi  '" 
»-  Ji;  CO 


l« 


UJ^UJ 

zzz 


^§ 


rf  CO  CO 

z  z  w 
b  b  < 


"  z 

z  w  CO  z 

LU  LU  HI  LU 

z  CO  w  w 


ills 


co§§uj|s 
>co  z  coZ    . 

(O  LU  LLJ  LU  ^    CD 

^^  CO  CO  z  COCO 

co5  iiJ  5  5  lij 
^^z^|co 

qLu  5  iij  ju  § 
qZ  CO  z  coz 


-5 


$z 


zz    .  z 

111  m  V  uj 
zz  coz 


I  m  I 


^  ~  ^-  ^  "^ 

LU    ^  LU  Hi  LU  $  § 

z  00  z  COZ  COZ 

lU  >  UJ  >  i"  "  " 

rn  2  -y  S  I 


Z  Z  CO  z  z  z 

CO  CO  g  g  CO  CO 
CO  CO  ^  CO  CO  CO 

CO  CO  Z  CO  CO  CO 

boKbbbobbbbbb 
cOcococOcOcOcocOcococOcoco 


;  COCO  CO 

§UJ§LU§$§ 

z  CO  CO  CO  z  z  z 


2  (J)  »  z 
§  UJ  UJ  § 

CO  CO  z  z 

o  o  o  o 

LU  >  S  LU 

co||z 

§iutu§ 
o  'o  o  o 

z  CO  CO  CO 
b  b  b  b 


(o  coi 


^  g5 
lu  w  z 

cocom^z 

5$^LU5 

z  CO  >  z  CO 

O    O  ^    (J    o 

LU  LU         LU  > 

CO  CO  lu  cog 

§§S?§LU 

z  zcozco 
b  b  in  b  b 
CO  CO  in  CO  g 
CO  CO  CO  CO  CO 


8^- 


.|illliiltllfi 


.c-2 
II. 


iiu_icocoi-20cQa: 


107 


c>ion-'-c\iooo<otnmoorfir)ior^i^minno)0>oO'- 


CO  (O  (o  in  (O  u 

oodddddddddddddoddddddoddddddddddddddcbdcD 


S2SSSSS22SSSSSSSSSSSSS2SS2SS22SSSS2SS2S222222 

iiiuSooT^c^<r)4c>cor^T^t^uSoOT^d)cO'*cicOT^6<i4(Dmoc^c>o<DijS 


ir)coc\joQco«om'-ominmmo>QOOQOC\j<DO><Dcooi/)QT-ininmQOO<DooDooQoo->-m(p      o- 
t^'^omOTcocijT-o)(0'-ocP'-oS'-o>0'-r^t^<Dt^or^c\j^moDCM'-0'-o'^5rti/5'.-o5cor~t^O       lO' 


"1^ 

C\J  ^  ^ 


2222 

CO  z  z  CO 
b  b  b  b 
CO  CO  CO  CO 

CO  CO  CO  CO 


5|§ 
CO  CO  z  2  CO 

m  LU  LU  §  111  3 

z  z  cocoz  CO 


is 

z  ■*  -, 

: ""  ^  z 

r  6  CM  ^ 

;co  y  E^ 

fgo5  d 


^S 


CO' 


CO  ( 


z§ 

w  z  <^  '^ 

o  "  Z  Z 
CO  CO 


yi 


C0Zco«COCO 

b  b  b  b  b  b 

CO  CO  CO  CO  o)  CO 

CO  CO  CO  CO  O)  CO 

ZCO  z  z  z  z 


z : 
CO  z  CO  z  I 

o  o  o  o 
UJ  >  UJ  111  I 
Z  2  "^  "5  : 

2222: 

CO  coz  z  I 


«  u5  ".  «  CO  w  w 


§  §  in 

I  CO 
CO  CO 

§  CO  CO 


"  CO  i:  CO 


Jill 


^!Ni^ 


§LU  liJ  $ 

b  b  b  b 
CO  CO  CO  CO 

CO  CO   CO  CO 

coco  Z  Z 


CO  to 
CSJ  Z  CO 


LU  LU  ^  ^  ; 

zcoco  z  I 

UJ  >  liJ  UJ 
CO  g  CO  CO 


ll^ 


II 

CO  CO 

2:  m  LU  -, 
$  5  5  o 


il^i 


§5: 


cococococococo^^cococococo 


>^>^b, 
>  o  ?  o  ■.-  ! 

O  ID  O  '-   CO  ( 
CO  <0  O  CO  CM  I 


cococococ3)cocococococococococococococococococo 
cocococoococococococococococococococococococo 


COZ  o  Z 
o  b  in  o 

2^^2 


b  b  b  b  i 

CO  CO  CO  CO  I 
CO  CO  CO  CO  I 


111 -> 

s  ^  ^  ■ 
2  2  2  2 

o  coz  CO 
in  o  o  o 

^222 


^5 

°z 


il 

z  CO 

II 


Iiil»!iiiii2iiiiilttiiii!ir-^^^--^^^^ 


SS88 

D    3    3    D 

-•  b  2  I-  ■ 


X  X  I 


s|.iii=«-i 

ISOCXQCOU-X 


8   m  CO 


fiilllliililll|i|illl|i||||||| 


i^gi 


rs 


108 


odddddddddddddddddddddddddddbddddcj 


SSSSSSS3SSSS2S2S22SSSSS2SSSSSS2SSS 

ooo)0'-eor~-t^       ^ai-.-ooooo>oooooco^i^6^-<D<x>cr)C<i6  6oO'A'<t 


O  UJ 


is5si§^2iife?5iiiirssii«i^iii^iiiii 


S  ■.-  2 


CM  §  Z  1 


'S^l, 


Z  CO 

I  CO  z 

z« 

bl 
§2 


'•''CO  CO  I 
CO  z  z  ( 

z  z^ : 

uj  uj  §  : 


;5S: 
Iz": 

;  00  i]> ' 
;  CM  CO  ( 

^  :7  ; 


22 


222 

CO  CO  CO 


221 

zzcococozcocooDcocozco: 

O  CO  O  O) 


5 


III 


^g2»cg" 
i§5 


l^|: 


z  z 


Z  Z  CO  2 


2^  =  5 


O  LLI  UJ  S  LU 

CO  z  z  zz 


CO  CO  CO   CO  I 
CO  CO  CO  CO  1 


:  2  CO  2 

I^LUIU 

I  CO  oi  CO 
1  CO  O)  CO 
I  CO  Z  CO 
ibboooooooooooo 

1S2222222222222 


5  til  LU  HI  HI 

b  g  b  b  b  b 

CO  2  c5  CO  CO  CO 

CO  CO  CO  CO  CO  cO 

CO  Z  CO  CO  CO  CO 


j^^cogco 

muj§LU§ 

CO  CO  CO  CO  CO 
CO  00  CO  CO  CO 
Z  CO  Z  CO  z 


^  *  * 

^  c  c 

*  3   5 


r  cmcn  cp 


E  c  E  S  c  _ 


w    ^     *    %    *=         . 

=  rara    ■    -353353^      .Q    ■      E^mm^* 


ccSoo-_*^o-goo-JSo3ir)ra,-c\j«9;cc-J^33CDi-** 
»W^s'"™ra8.x'°SCD'n5£D|ccccc(£odSooc^£| 
->-5T>Oir[rQOOOOOOOCD^i^i^S-J-3O(DCD^O0L5 


8*c 

»  6  OJ 


3  3 

00^. 
Hi 

w  <o  5 

ra  (0  o 

-5  ->  X  , 


a 

«    CO 

EEe 


<»■  « 

8  8 
3  3 


u  u  u  L>  ci  d     '     '  u 

C_CCCCC    0    jj_C 

c  c     . 

u>  ID  V)  a>  in  ui w 

8  8  8  8  8  8  ?'?'8 
333333  ■=■=  3 

Q.Q.Q.Q.li:tL--" 


ogtc     22   P   0660660)0)0  -15   00 

bOzr-l  -'.bb-'.b-'.bbbbbbiSiSb-'.s-'.  --g^ 


c 

I  £| 

O  -i  X 
£•0  =  5   O  |5 


(31  (0  0) 


109 


ooooo     ocooo 


d     d         d d d d dd d d d d d d dd d dd d d d dd d dd 


SSSS2     SSSS 

inooc<ic<jcD       T^oooo 


>-       r-  w-4uSuS«D4r^(bcycvio;bT^c^uS;oina>o)OtDcyoowob 

f-       1-  or^  i/)i-h-.r^h^cDco^if>       h-^       0)0)0       ■»- 


'-'-  c\J       -r-  c\)'r-'.--i-cM'>-i-c»3'-cjScgc\<c\jc\jCMOJoac\ic\jT-< 


0)  CM  in  CO  5 

y  ^  ^  i  ,S 


>  ^  >  >  > 

CO  ^  z  w  z 

UJ  §  LU  UJ  UJ 

b  o  o  b  b 

CO  CO  CO  CO  CO 

CO  CO  CO  to  CO 
Z  WCOZ  W 

CO  b  b  b  b 

r^  CO  CO  CO  o) 

^   CO  CO  CO   05 


CO 

Z 

f^  ^  L_ 


UJ  LU  >  UJ 
WZ^Z 

z  w  z  CO 
b  b  b  b 

SSSS 


|5 


•^  •■-Z'-'-ZCM  ■r-      .cmcmcmZ 


z 

liJ  LU 


$^Z  CM  Z 


CO  CO  CO  z  CO  . 


5'^5i 


§5 


f^ 


CM  .   CO  CO  CO 

Z  Ji!  5  Z  ZZ 


CO  d<°^  w<^ 
y  CO  ^  5  §  § 

^  Z  LU  LU  LU  LU 

(O  ^,  CO  CO  CO  CO 
z,„zZzco 

lU  $ 


z  z 

CO  CO 


°ssisppi2lsss,^s§li|^ssss 

COCOZCOZqZoZZCOZZZZ 
oo'ooc>a><:>abiD'o'o'ooc>c> 
▼-cocoo>cooco05r^cocOcocococo 
o>cocOO)cO'— co^-mcocococococo 


qu^zcocOqCOcocoz 
'^isSS55SSSS 


11. 


5§ 


*  T-  CM 


^  ^  cy,  *  * 


o 

11 

3  1 


dS  g  !^  &i 


9-9-  : 
88  : 

§8  ; 

3    3    9- 

§§5 

m  g  c 

ail 


gy 


8  8- 
E 


Z       3     3 

3    o  o 

o  *~^ 


z     >,  >s  (0 
5      D)  C3)0 

O     ^  1=8 


c  c  c  c  . 


.5   : 

I    C3)9.- 


—  ■=  —     .  —        c  c 


II" 


p.8iS88i^^^^A 

iococooioooc3a:(r(rcojxc3iii™iii5xi 


<->LULu;=     o  ";^  E  E  50if  xif  if  moQCQ  g^oif  ooo  I  «^ -p 

ill  i^lii'-millbl^^^^^^^l- 


110 


i^riisiiiii^r^iiiir^  .iiiiiiiii  .i^riiiiiri 


^t 


5   :§■ 


5>l 


UJ  >  LU  ^ 


S  Lu  S:  §  ^  uj  1 

UJ  §  oliJ  c>J  5 

o  o  <5  o  n!  o 

Z  CO  jjZ  CO  w 

b  o  in  b  o  o 


5 

ill 

$^zz 


CM  Z§ 
"-  CM  CM 

CM  rt  2 


5^ 


I  W     .  WW  W 


UJ  Hi  ^  LU  ^ 


z  zz 

O  O  Q  O 

w  w  w  z 

b  b  b  b 


Zi 

is? 


si§; 

z  C/3Z  : 

b  b  b  i 

C3  (5  n  I 

CO  (O  ri  I 


,coz 
CO  S 


cnz  I 

U^ 

CO  z  I 

LU  LU  I 
CO  O) 

zco : 


'^WW« 

1 55  CO  o)  j;; 

1  ^  uj  uj  5 

:  §  LU  LU  LU 

:  CO  z  zco 


Bl 

CO  CT  CO  CO 


LU  LU  C\J 


CO  LU 


Z  CO 

I  b  Q  lO  o  o  o  o 

SOT   ▼-  0>  CO  CO  CO 

oi  ^  o>  CO  CO  CO 


I  b  b  b  b 

SCO  CO  CO 
(B  CO  CO 
CO  Z  zco 


CO  CO  CO  CO 

lU  lU  LU  LU  ^  S 

z  z  CO  CO  CO  z 

>  lU  >  LU  UJ  5 

S wf zz^ 

UJ§lU§5Lli 

illlli 

z  z  CO  CO  CO  z 
b  b  b  in  b  b 
SSS5SS 


Ill 


OOOOOC3C300000C3CDOOC300 

OOPJ  <DU3  ID'-COaJCOOOCMOO'^'-t^f- 

0500conco<r>cooi^05ooooojSoo(Dir)Tt 

CJCOCOCMCMCMCMCMCOCJOaCMCVJCvltOCMcnCMW 


^■>t'«tT»;'<t'>*'*ir)inioi/)ir)inir>Tf^'tin       in  ^  -rt  -^  ir>  ih  ir>  !fi  ir>^  -4 
0(3(300(3(30(30(3(30(300(30      (3(3(3(3(3(3(3(3(3(3(3 


^S^^SSn^S^SSS5S52^S!^^SSS  ^^^^^5!S5*^n?^^n^ 


ri  '"  uS  6  -  6  I 


t^8 


uScvicnT^uSoio-A 


CMinTtcvjoiooifiOCMOoo-f-ifieoo-^o 

0'-<OI^CM«>CJ«DO<D<OI-»l^'-050> 

ir>o>o»o>oor>.'<i-cgmc>ic\iCM{Mnooooir) 


1-       '-ino'tinoomc^'-oo 
o       '-■'tLOcgojiDCM'-oiSi-- 


■^  --  t  O)  ( 


-^ 


CM  <N  CM 


i5g 


§   W   ; 


8SS 


5  uj  uj 
zzz 

www 

UJ  §  UJ 

bob 


""  <"  $ 
^   0^  W 

"«CM 

yj  ?  w 


§5i 

wz, 

UJ  LLI  i 


1^5 

w$225 

00  S3  CM- 

^  "-  w 
d  c\j  "  c^ 

UK 
iff 


Hi 


Sj  W  CO        > 
™  CM  CM  2 

.,  .,  „  ^ 


agis- 


^  w  w 


8 

ZZC0ZC0COCO2COZ 


C/5  CO  CO  W 


5 

CO  CO  CO    ^j  ^ 

§5uJb^ 

b  b  b  CO  CM 
CO  CO  COZ 


UJ$5$liJUJ§LLIUJ    o 
IZC022C0C/5C0C0C0C/3 

co^'^cozco^coyj^zz^zco^^z 

"'§$LUUJLlJ§^tULU$$LU$5liJlij5 


mco  i 


S;g;cM 

c/Jco"' 

CO  CO  " 


CO  CO 

v>i  "  "^ 

S    8  ,^  CO  CM  S 
73  Cfl  <"  CO     .      . 


§  si 

CO  co: 


^^\ji£^\Ji\ji\jl^-\ji£-  yjj  yjj  \ji  \ji  yji  yji  \Ji  ^^  ^  £.  \jj  £.  £.  \jj  ^^  yjj  £.  £.  \jj  yjj  \jj  vjj  uj  £.  \Ji  \jj  \jj 

ificoocococooocoocoQco-— cococo-»-cD  cococococoo^cocococococococococococo 

'-coo)iococoi/)"TcocDcococococococor^'-  cococococooicocococococococococococo 


lUliJ§>UJlU>UJliJliJ> 

ZZ555cocogcococo5; 
§§iiJLij55iu$§§uj 
bbbbbbbbbbb 

cocozcozzcflzzzz 
bbbbbbbbbbb 

COCOCOCOCOCOCOCOCOCOCO 

cococococococococococo 


CM    O  3 

55™ 


1*2 


a>  ©  *  ' 


5  I. 
:  *  •r^  ~  a-  E 


*l 


OXIIlUC0C0jlX°CQC0idIIXI 


;!JJIl*r2<Sif| 


*2*¥cM|g|2<5  -^^^  ■  ■ 
-  ^  '-  ■"^«'j-«£riic,-cM     -. 

£l^Xo*§|N%=tfc2g 
™  m  m  « 


5i^  mmuj  w  cJ5a5^§XNOco5  ^o5  <      C3  h  h  o  i:  ^  o. -^  o  o 


o  |__ 


_'0)°-(D<»©(C(B_"P  — 

(5  2^=000005" 


g  E  ^  §>  ^ 
X  w  ^  cc  tr 


£  £  s  =  to 

■(5  «  "to  5 

III! 


IF 


T    2  _ 


§^6 

E|^.c.i'E2S.i'^oo_0 
XxliSoOll^mg-lO'^^fo 


-<3af 


m=     .Li.  "--■"' ^,7,       v^    c»xXXll^^ccu.<'>c^T3X(J       ^oooo^--'wv^nl 

i5?|illl-  iit^'=<=i|illiirrili-f  iriiiiii 

LLX-^5>XXX<<         <     _ll-<<<LL5UJ^^LLZC0^liJZ2<O         LUCrtCOOCliJlUUjS 


112 


§  §  1$  5?  <?  5  ^  !^  o  j;  j5  jg  I 
J_i_i_i_i_i_i_i_iJ_i_iJ 

cDodddddddddcod 

CO  T  00  T  T  T  T  T  T  T  ^  ^  ri 
05       r^tDOJinojooooiDr- 

0)t--oc«jc«30»«moor~h>-'*Tf 


_i -i  _i  _j  _i -i  _i  _i  _i  J  _i  J  li       J  _i  _i  _i  J  _i      _i      _i  u:  J 

d  dd  dd  d  dddd  d  d  d     dddddd     d     dcid 


i§ 


in  o 

C\J  < 

*  C*3  CO  CO  CO  ' 


^  CM  CM  ^  ^i 


CM  CM  >  > 

SSS333S"" 


^1 


uj  z : 

zs: 


J  m  >  >  lu 

J  §  UJ  UJ  5; 
5  z  z  CO  zi 

•^§|$! 
:  2  CO  2  W' 


(^  CO  (^  ^  (S  CO  ^  ^ 


;  V  UJ 

I  CO  CO 

I  CO  CO 


5  2? 


_  ZC055ZZZZ 

5uj5Lu5m5  5uj5555 

3333333 

z  z  CO  CO  coco 
o  b  b  b  b  b  b 
CO  o)  CO  CO  CO  CO  CO 
CO  o  CO  CO  CO  CO  CO 


55; 


335 


l55i 


-  Hco  .  . 
CO  Z  CO  ^c 
b  b  b  -  ' 

333 


11 


z  z  z  CO 

b  b  b  b 

3333 


_  z 

Z  Si  UJ     • 

8  UJ  5  5  UJ  o 

CO  CO  CO  z  CO  > 


UJ  UJ  UJ  5  UJ  ^  z 

333332'° 

z  z  z  z  CO  CO  g 
CO  CO  CO  CO  <o  CO 


UJ  Ul  ^  UJ 

ujzzZz 
<»  ^  ^  z^ '" 


5mm5uj 

33333 

CO  Z  Z  CO  CO 

33333 


•Egc0SNg>cgog-a3a 


■5^  : 


=1 


^-  *  ■S  UJ  c  S? 


•  *  0    ■  g-J 


I 

CO  ra  N 

sis 

Cm,. 
<U  J£    (1) 

™  "  E 
Uco  UJ 


:5  8 


£  2  g 

a]  DC   (u 


SI 

III 


O  £ 

5  w 


■SH 


gi.o 


E  E 
•e    ■  n  S  „-  „-  O  o  O 

■-■^    .00)0)0  =  = 
_i(gi5a:a:;500 

OsOco(2a5co=)3 


llll 


st 


E^p 
5  ::£d      6     -^uj 


113 


_i_iJ_j_J_iJ_i_i_i_i_iii;_i-J-i_i-i-i-i-i-i-i-i-i-i-!-!H-!-l-l-!-!--!^-!-!-!-f-!-!-:--:-^-;--!-:"r'^-:-; 


(O  O)  O  I 

r^  CD  t~- 

CVJ  CM  Q  ^ 

CO  CO  CO  ( 


KjincoKpunininooinOTtobLoKobiQcoocMocjioooinoinOLnco^t-ooocpinoo-'-'-^ 

5  rt  CO  rt  rt  CO  K  CO  S  S  to  c\j  CO  CO  to  CO  CO  CO  CO  CO  CO  CO       co       co  co  to  co  co  co  co  co  co  co  co  to  co  co  co  co  co  co  co  co  co  to  co 


Zuj 


uj55 
z  z  z 

I  liJ  liJ  ^ 

I  CO  to  * 

I  CO  CO  o> 

:  z  w  z 

I  b  b  b 

I  CO  CO  en 

I  to  CO  O) 


^1 


^zS^ 


CO  z  "•• 
w  w  z 


to  CO  CO 

z  z  z 

bob 


z  z  CO  ( 


b  b  o 

CO  CO  CO 

CO  CO  CO 

CO  Z  Z 

b  b  b 

-.  ..  CO  CO  CO 

l/>  CO   CO   CO  CO 


CO  CO  CO 

b  in  b 

CO   CO  CO 


m  LU  § 
coco^ 

CO  to  CO 
z  z  z 

8  CO  CO 

CO   CO  CO 


oj  eg  I 


CO  z  ■ 
CO  CO  I 

b  b  i 
CO  CO  ' 

CO   CD  ' 


UJ  LU 

tj)  tj) 
?Z  I 


zzfz 

to  CO  o  o) 

CO  CO  CO  CO 

1  b  b 


iii 


"  CO  6 
icoi> 
;  CO  z  t; 

1  p    o  LU 

8'8S 
coco 

toz  o 
CO  CO  1- 


O  S  LU 
CO  CO  CO  I 


to  "'til 

^;;co 


LUmLij 
^coto 
°o^ 

5  $  LU 


CO      ■  lU 

^  LU  r-  1 

^  '^  CO  I 


"-  CO 
CO  --  I 


CO  z  CO 

b  b  b 

CO  CO  CO 

to  to  to 

z  CO  z 


o  o  o 


LU  lU    O  > 

coco§^ 

SS'^LU 

b  b  ^  b 
to  CO  in  CO 
CO  to  to  CO  I 
z  z  z  z  : 

b  b  b  i 
CO  CO  CO 
CO  CO  to 


§LU5 

b  in  b 

CO  r~-  CO 

I  ■^  CO 

:  2  CO 

I  b  b 


§§co 
?§| 

o  o  ? 

CO  cj)  o 
to  O)  in 


co^^ 
'"z  z 

§  LU  LU 

b  b  b 

CO  CO   CO 

to  CO  to 
ZCO  CO 


<:cM§ 

iZ-.Z 

i5  ^§ 

I  z  CO  z 

CO  z  ^ 

LUUJ§ 

CO  §  to 

CO   CO  CO 

Z  coco 
b  b  b 

cO  OJ  CO 


co^ 

t35  CO 

§1 

CO  CO    lU  "' 

CO  CO  UJ  CO 
o  o  CO  cj 
§  UJ  >  LU 
5  CO  S  CO 

yj  ?  c\j  > 

O  O  O  Q 


coz  qZ 
b  b  5  o 


•5Aint^ooS!'^<° 

8  8E5SEO  §  S 


C    C    0) 


=tt  CD 

£:'  ^  ?N  n  S  * 


:55<<<<|coco 

•LLLl'^'^'^'^    (1)XI 

:  o  cJ  5  5  5  §  <  5  5 

■     ■  c  c  c  c  c  c  c  c  c 
C0-»3333DDZ)=53 


III 


^^i 


UJ  UJ  en 


88 


Silt  I  S 

■g  LLJ    O    O 
rar,LL   Li_ 


88 

5    3 


E  E  E  E  ■§ 
£  £  £  £  c  , 
IS  15  15  "S  N 


E  £  E 
o  o  o 


0)0000 


^S  «  o  :=  .^ 


o  o  < 
o  o  ■ 

:68i 


:.S|s- 


o  o 
5o 

3    3 
.    O.  CI 

c  ir  ir 

„-  nj  to 
0)S  ^ 


iO 


ii^ 


c  c  c  c 


ii 


;  UJ  3  2  i  ■ 


2  2^ 
■g  i  i  r 

H  Q  Q  < 


c  c  c  , 
o  o  o 
c  c  c 
3  3  3  1 


c  c  c 

.9  .Q  .2  . 
c  c  c 
3  33: 


:°OC0UJUJCDU.UJI- 


m 


^3i  a> 


a>  o  p  p  p  p 


CO  CO  CD 


ra  CO 
15  E 


c  c  c  c 


1    3    3 

I  CO  CO 


Q.  Q. 

to  ra 
CO  ra 
E  E 


114 


LL-i-i-i-i-i-i-i-J-i-i-i-i-i-i-i-i-i-i-i       _)_i_i_i_i_i_jj_i_i_i_i_i_j_i_ij_j_i_i 


2  °  ^  -  Lu  ^  ^  ^  -  5°  ^  w  S£  ■ 


5  2: 
z  w : 

O    (J   . 

m  >  : 
wS: 
5  lij  I 

obi 

z  z  : 

b  b  1 

8Si 


w  Z  I 


>  LU 


MCOWCOWC/DWC/JZ 


o  o  o  o  < 

CO  CO  CO  CO  < 

CO  CO  CO  CO  ( 


w  z  ^ 

Lum§ 

CM  CO  CO 

Z  WCO 
b  b  b 


C/3  ijj  W  Z 

w^  wz 
lijziijs 

O  CD  O  O 

co^  coS 

?b?? 

o  in  o  o 


CO  oj  'G  UJ  <>J 

CM^  to  W  - 


m  5  LU    0)  UJ 
05  Z  (0  W  W 

LiJ§5§5 

Z  W  CO  z  w 


C/3  CO  CM  CM 
liJ^O- 
^--CM 


II 


11^ 

LU  111  5 

b  b  b 


;??s 


mil 

Z  Z  Z  CO  CO 
b  b  b  b  b 
CO  CO  CO  CO  CO 

CO  CO  CO  CO   CO 


55m5 


■"  00  00  00 
JR CO  COCO 

C\J  CM  CM  2      '  CM  "■* 

^  s  Si  Si  CO  °  ^ ;;; 

5ujaj>  "$§iij 
zcozft^zcoco 

55§lUliJ§5§ 

zzcocozzzz 

'"wz^wW^'z 

5luuj5lu5§§ 


CO  CO  O) 
ZZZZZZCOCOZZZ 

b  b  b  b 


oooooooo 

SCO  CO  CO  CO  CO  CO  CO 
CO  CO  CO  CO  CO  cO  CO 


*  =* 


>-* 


9  c  c  c 


5  *  —   - 
■o  5  2 


iO-e-eie-Sc     .    .ooooa^taiuajnja) 
i-cDi-t-i-o^oococcccrcrcQcrocSii 


c^ 

5  1    .  ^  .. 

c  S  T  ^  I 


oouddddd 


(S-ScScScScS, 
iiiiii 

<D    0)    0     0     Q)     n^ 

2  9  2  2  2 

(1)    0}    0)    o    o 
Q.  a  Q.  Q.  Q. 


ii 


;22 

IS. 


cScSa^l 


.  E 

.     3 
in  -2 

°  q!  (L  (t  i  S  ' 


cd  (0  03  (0  (0 

(Q    (3   (6    CD 


>^  >^  ^  ^  ^  5  ^  ^ 


CO 
3    ra    (S    3 


^  o 

o8  O 

61 


<o  Q. 


HI-HCOOi 


oO  'sz 


a-  tt>  o 
o  £  c 

15  ™ 

2  #o    ■    ■  q;  £    r  6 

^<   Q.:   <D:=.c<3q. 

o  S.T3  --■  giuo  ■□ 

Q.        <  I  Q 


-i 
dl 


llll 


(0   c 
08   <» 


§C3 


1,? 


l!i 


II 


115 


^1^  "g  '^iiiii  wntr^mtm.'^.^.  n 

_i_i_i_iJ_i      _i  J  _i  _i  J  J      J  J  J  _i -i -1 -I -!  H  H -) -J -! -! -!  H       -'.-'. 

dddddcs     dddddd     dddd  c3  ooo  o  ooooooco     oo 


SS2SS  SSSSS2SSSSSSSSSS  SS 


clj  Cvl  CO  O)  «J  O  CM 


S      !§5 


Www""""' 
2  z  w  z  W  CO 


§  lU  UJUJ  §  $ 
b  b  b  o  b  b 
CO  CO  CO  CO  CO  CO 
CO  CO  CO  CO  CO  CO 
Z  Z  coz  CO  CO 
b  b  b  b  b  b 


5  5 


CO, 

§1 
,co( 

I  LU  5  : 
:  z  CO  I 

1   o  p 

:  zz 


'CO  05  CO, 

I  CO  "  " 
'  CO  o  i" 

>  CT)  '-  ^ 


"^  00  CO  CO  '- 

li^^c^^ 

I  5  UJ  m  §  $ 
I  cozz  z  CO 


I  COCO 

I  b  b 


■  z  CO  z 

rujujiu 

' '°  2 

1  CO  CO 

)  CO  CO 
)  CO  Z  CO 
I  b  b  b 
1  CO  CO  CO 

I  CO  CO  IT) 


Z  Z  CO  z  z 

I  CO  (D  OT 
I  CO  CD  O) 


*ill 


..  i;    £      ■  CO  ^ 

=*^  3  O)  *  CO 


'  o  "  ™-i, 


'0-6it«r-<>        ^C   £<=   £   ffl 


!<§dKKZ 


-i|fii 

COU.  So.  -^Q 


>  «T5 


^^  jicoco 


CT)^b>cgcoF^<g'<tooog>cococOT- 
§  ^  S  §  ^  5  ?  5  5  ^  5  !5. !?  §  5  5 

dddddddddddddddd 


S2SS3SSSSSS3S33S 

■Aoirioco-AcocooA^T^^cDOcvi 
hLcvjoOT^  GO       incvjin*^^       0000 


*Ss^l| 


•  ■■;E*s«cSc*-gg£^ 

ill§iid|p||t 


ro.i 


.2- 

S-5 


i  0.0  EQ- 


^  2  —  S  5 


<i>  o) ;?  cc  ^    .  ;f  £  t)  5  Q-  TS 


o  o  < 

■g-s-l 


dE|: 


LU  < 

wwcococococooTi 


=  ^  < 

§  o  I 
I  Q.  CO 


o 


l5 


>  CO  S  (O  I 


oO'-r^cnocvjco 


^5 


Si  CO  CO  55 1^  ^ 


coZZ 
^11 


6"d 

W^lco^co 
2  CO  z  Z^"  z 

$  lil  LU  UJ  §  LU  § 

CO  z  CO  z  CO  CO  z 


i^    *    y  UJ 

£co  ©z 


555 


illllllililsilis   §§      ii 


CO  CO  CO  I 
""co' 


§$§5§UJUJ 

z  z  CO  z  z  CO  CO 


n    o_ "^CDx:  —  =  — '(0 

o  ^EEEois  900:ox 


v^  -c  x:  £  ^ 


||8  8g< 


ciiiril 

.  iJ  0)  CO  ro 
5  cox  cc  oc 


116 


§S   ;^  ::;C~!G::;?''52Si;'SO'*°<°  m  aa  ■^  q  co  <y>  in  'r-  lo  K  o  '^  'y-  in  K  K  '^  m '-^ 
d  d  d  dddddddddddddd     d dddddddd dddddodd do 


i| 


3  S  SSSSS33SSS3SSS  SSSSSSSS3SSSSS33SS3 

2       T       "f^Sc^^°?55^°??S'?J3       n!i^?°9°P'?!£'£H!fl!fi?'D<Pt^'*'>'*''' 


(Dc\icood>>-cnrvjd)i- 


in  in  in  lO  in 


S8S!§: 

in  CO  T»  in  I 
CO  •*  rt  CO  ( 


^QQQmoinO'-ocoin^(0^<0'-oin 
<'0S52^'^''>2'''O'''rtin'.-^(0Kincr)'.- 
in5)0)C\jT-(oScococM'--.--.-T-ncncoooo 
cocoinco'*       •*c\icocococococO'-c\i'-«c\i 


^     ^! 


o  CO 


2  2  W  S2  lu  ?^  CM 


^         ^         ^IH^^^I 


•n  ?*  ' 


5        § 


3    s 


s   s 


CO  z  i 

Pi 


CO  in  S 
CO  •*  o> 
CO  w  CO 


Ul  LU  ^ 
COZ^ 


<J)  O)  O)  "' 

CO  coco  SJ 
CO  CO  in  "^ 

CO  CO  CO  "J 

LU  LU  LU  g 

z  z  z  CO 


-««2 


uu  lii  Si 
CO  CO  55' 


I  LU  UJ  LU  ! 


;^  5^  cu  $2  cvj  J,  ^ 


,  c\j  CO  (O  (O 


CO  "J  z  CO 

UJ^UJLU 

b  b  b  b 

OT   CO  CO  CO 

o)  CO  CO  CO 
Z  ZCO  z 


§§; 


z  coz 

b  b  b  ( 

CO  CO  CO  CO  CO  o>  CO 

CO  CO  CO  CO  CO  O)  CO 


CO  COCO  CO  z 


NE  Sec. 
NE  Sec. 
NESec 
NWSec 

LU 

iii^g 

LU§§ 

CO  CO  CO  CO  z  CO  CO 

^^z^ 

^|z 

LU 

m:g:5 

uiujtS 

S 

sis 

CO  CO  CO  CO  z  CO  CO 

§ 

ssssss 

Socg^coco 


Ibllbb^ 

CO  CO  CO  CO  CO  CO  c5 
CO  CO  CO  CO  CO  CO 

CO  CO  CO  C/)  CO  z  o 

CO  CO  CO  CO  5  CO  to 

CO  CO  CO  CO  CO  cO  ^ 


^  ^ 


I  I  . 


C   B  g  ^  >- 


:  ^     •  ■£  <     ■     ■ 
;  01  CO  ra  Ti-  (o  oo 

i  c-J£  c-Jf-Jf-S 

SQU.0i^5§UJ°0°000 


5=8icoi2gi 
§  ^  o   .  >     i?  2  p  te 


a.      a 

I  :c  o8  £ 


CO  (0  c  c 

E  Q-  E  Q.  _  =  _  = 


9-  c  9-  0) 
o  c  o  £ 

E°-  EQ-  „. 

is  is""' 

Q.      it      6 


III 


a  a.  o 
o  oO 
OO  O) 

o  o  ■a 
«5  8. 

CO  coo 
m  m  CO 


83 


ill 
III 

Q-   >.>. 
o)X  X 


bo 
II 


=SS"^OEEEl^5|siSSfgSSS 
I  UJ  O       T  S  S  Q- H  I- §  Q  OC  X  X  O  m  UJ  UJ  UJ 


35 

6o 
11 


117 


^1  cot'-nto^D  CO  iDC\jcoocooh-oo)r^cgo5ooin'*mQC\jaj'.-«*r-~o  co-<to)oO'<t-o<o  ■» 

S!cucoconr-h-.  r--  r-inojnioCTc\jCToiO)-*m<Dh-ot--ococD>.-c\iir)>-  u)  o  aa  eo  a>  a  o  m 

^  ■«  -^  -4  -4  n  m  -^  •^•^■^■^■^Tf-t-rfmci^-rfnmirtn-rtmnrtTt-^Tt  ■<t^rt?5co9->t  -rf 

LL_i_i_i_i_i_i  _i  _i_i_i_i_j_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i  _i_i_i_i_i_i_i  _i_i_i_j_i_iii;_i_i_i 

do(3dddd  c3  d  ddu  d  dd  d  dddddd  d  dddddddd  ddddddd  dddddddddd 


'T^cot^cijtocyoO'' 


ocD'-cMOO)  ir>  ooQOJOoooooo-troiDQOcgiomoioeDuii-  uiiouicvjoc 

<D0)r~O'-(D  Cvj  ^Soocoir)t-^noinT-co->-Ocor-ooh-c\jir>o)'-'<i-  r--o)oooin< 

inoinooto  ■>-  •i-Lr)ir)ir)r-'>t'<t5iocDcoa5cjco'<tcO'.-cjo>-.--.-i-T-  coooSoji 

^-▼-r-c\jcoc\j  CO  cocococococococjcococo       COCO'— cmcococococococo  cvjcvj^coco* 


o       QOcO''-co'<tO(OOLn 

t-         i-C0OO(J)0)0>T-C\J^- 
CO  COCOCMCMCOCOCMCOCO 


^  ^  it  '^ 


■  o  >  o  o 

^^§§ 

2  mz  z 

Hi   O  Hi   III 

1  t"  in  !:"  y-' 

I  S  Si  CO  ° 
ICO       coco 

1  in  CO  (D  CO 


«  ,n  "5  W  ,  n  t''  W  W  ' 

^  CO  in  yy  m  ir,  .rt  in  ( 


g«^^ 


Si  ni  I 


2  O      ■  l_ 

"^  "-  §  00  LLI  OT 

«  W  t  05  O'  iy  CO 

"^  ir>  ■^  CD  CO  ^  CD 


Wr 

§! 


>   lil  (U     0)    "   Ml 

^ZCOCO(^[^ 

uj  §  5  5  m  tu 

CO  CO  Z  Z  CO  z 

UJ  >  LU  §  HI  § 

o  °  2 
O)  CO  CO 
a>  CO  CO 
CO  CO  Z 
bob 


<>J(0 


CO  ' 


i  6  2^  cj 
)  S        (1) 

)  CO    ti  W 


c^«<^_^ 


LU  •.-  O 
"'CO^ 
CO  <D  CO 
CD  ^  (O 

::; '-  coi 


S^OCD 


2  CO  ! 


$2§ 


co^'" 


1  z  zco  z  CO 


:8g 

I  CO  CO 

i  Z  CO 


b^- 


o  o  o  o  o  o 


CO  CO  CO  CO  CO  CO 
CO  CO  CO  CO  cO  CO 


§§5§ 

"         b  b 

_  CO  CO 

CO  CO  CO 

CO  CO  CO  z 

b  b  b  b 


CO  CO  I 


O)  CO  CO 

2  CO  CO 
b  b  b 

COCOCOCOCOCOCOCOCDCOCOCOCOCO 

cOcOcOcOcOcOcocOCDcOcococOcO 


>  LU  >  lij  LU  >      lii  m  s  5  5  uj  5 

LU  LL)  §  LU 

zz  COCO 
b  b  " 


^LU§LU 


Z  CO 

c>  2  o 

CO  CO  CO 

CO  CO  CO 

CO  z  CO 


I  b  b  b 


z  z 

CO  CO  CO  ' 

CO  CO  CO  : 

b  b  b  i 

CO  o)  CO  CO  CO  CO  CO 

CO  O)  CO  CO  CO  CD  CO 


LU  §  ! 


5  uj  5  >  LU  m 
|co|^Zco 

LU§IUUJ§§ 


cogjzco 

CO  O)  CO  CO 

bbbbbbbbbb 

COCOCO'—  oiD<pcocococo 

COCOCO'^COCDCOCOCOCO 


:§§ 


:  CD  00  o) 


g=5  £  «   «0 

^  ™  8 .1 .1 


.  < 


'  ,-  *rar 


?9* 

Q*  E 


I  fiiiii;iiiiiiiii-i-i^i 

(T      DC  ma:  <  con.  CO  §  §  Q-cocozLu  ^  CO -i  $  iro  2  3 


3  3 

x:  --  "o  -^ 


!^I18?« 


2«'-'     ,33530)        3     .ajcBiSoaj 
OS        O  <  < -I  <  Q.        ICOQ-Q-mOCQ. 


III 
<  -ICO 


118 


odd     dddddd         dd 


go 


O  i^ 


SS8     S2SSSS         SS 


■*       c\i  m  m  (M  tsi  n  c\jM 


Q 
HI 

CD 

Z) 
_l 
Q. 

CO 

_J 
_l 
LU 


fC  WW 

•^  1^  r^ 

W  2  CO 

Z  2  Z 

llj  llj  > 
Z2w 

03  W  2 


f5ww 


iJ^  ^  ^  z  z  ^ 

2WW$§Z 

o  o  o  00  in  b 
J2  2  S  -^  m  CO 

SzzggS 

O  O  O  1-   CM  O 


=     I  E  8,2  o  if  ** 

llli*i°5li 


d.  d.  d.  d. 
ill" 

O)  O)  O  O) 

a>  0)  oj  m 
c  c  c  c 
ai  LU  LU  UJ 

.E  E  .E  c 
m  m  m  6 


nj    (0    o    O    3 


o  o 
CO  CO 
CO  CO 
2  Z 

b  b 

CO  CO 

CO  CO 


Si 


5l 


^1 


119 


STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  application  of  Huge  Oil, 

Inc.  to  form  a  20-acre  drilling  unit  and  to 

authorize  the  drilling  of  the  Roger  Hubele   V      Hearing  Order 

Comm.  #3  well  located  in  Section  15,  Town-   (  No.  279 

ship  5  South,  Range  8  East,  White  County, 

Illinois. 

The  State  Mining  Board  considered  the  above  matter  on  February 
15,  1983  in  the  Office  of  the  Division  of  Oil  and  Gas,  Room  704, 
Stratton  Office  Building,  Springfield,  Illinois.  The  objector  has 
waived  a  hearing  and  requested  that  the  State  Mining  Board  issue  a 
order  in  accordance  with  the  provisions  of  Section  22.2  (a)  of  "An  Act 
in  Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground 
Resources  and  Rules  and  Regulations". 

The  objector  having  waived  the  hearing,  the  State  Mining  Board, 
after  consideration  of  the  application  and  supporting  evidence  in  the 
matter,  entered  an  integration  order  to  establish  a  20-acre  drilling 
unit  lying  in  the  Southwest  quarter  of  the  Northeast  quarter  to 
authorize  the  drilling  of  a  well  to  be  known  as  the  Roger  Hubele 
Comm.  #3  well  located: 

330  feet  South  and  330  feet  East  of  the  Northwest  corner  of  the 
Southwest  quarter  of  the  Northeast  quarter  of  Section  15, 
Township  5  South,  Range  8  East,  White  County,  Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  application  of  Huge  Oil,  Inc.  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interest  in 
their  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  a  drilling  unit  consisting  of 
20  acres  lying  in  the  Southwest  quarter  of  the  Northeast  quarter  of 
Section  15,  Township  5  South,  Range  8  East,  White  County,  Illinois, 
is  established  and  the  Huge  Oil,  Inc.  is  authorized  to  drill  a  well  on 
said  drilling  unit  to  be  known  as  the  Roger  Hubele  Comm.  #3  and  to 
be  located  330  feet  South  and  330  feet  East  of  the  Northwest  comer 
of  the  Southwest  quarter  of  the  Northeast  quarter  of  Section  15, 
Township  5  South,  Range  8  East,  White  County,  Illinois,  and  that 
the  parties  involved  shall  integrate  their  interests  and  develop  their 
lands  as  the  aforesaid  drilling  unit. 
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IT  IS  FURTHER  ORDERED  that  Huge  Oil  Company  shall  drill 
the  said  well  and  that  Donahue  Oil  Company  shall  participate  in 
the  drilling  unit  described  above  to  the  extent  of  l/8th  of  the  7/8ths 
working  interest.  The  participation  factor  shall  be  in  accordance 
with  Section  22.2  (d)  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal  and 
Other  Surface  and  Underground  Resources  and  Rules  and  Regula- 
tions", being  a  part  of  Chapter  96^2  of  the  Illinois  Revised  Statutes. 
The  participation  factor  is  determined  to  be: 

1.  12.5%  of  the  costs  and  expenses  of  all  surface  equip- 
ment and  12.5%  of  the  costs  and  operating  the  well 
concerned  with  the  first  production  to  be  borne  by  Don- 
ahue Oil  Company  and  87.5%  of  the  costs  and  expenses 
of  all  surface  equipment  and  87.5%  of  the  costs  of 
operating  the  well  concerned  with  the  first  production 
to  be  borne  by  Huge  Oil,  Inc. 

2.  18.75%  of  the  actual  costs  and  expenses  of  drilling, 
testing  and  completing  the  well  to  be  borne  by  Don- 
ahue Oil  Company  and  81.25%  of  actual  costs  of  drill- 
ing, testing  and  completing  said  well  to  be  borne  by 
Huge  Oil,  Inc. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  16th  day 
of  February,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In   the    matter   of  the    application    of  Greer 

Energy  Company  for  integration  of  separately 

owned  interests  in  the  Terrance  Markert  Com-    l^    Hearing  Order 

munity  #1-A  well  in  the  SW^A  NWy4  SE^A  of   [  No.  280 

Section  30,  Township  1  South,  Range  3  West, 

Brown  County,  Illinois. 

REPORT  OF  THE  MINING  BOARD 

On  January  27,  1983,  Greer  Energy  Company,  A  Colorado  Cor- 
poration, pursuant  to  the  provisions  of  Illinois  Revised  Statutes, 
c96y2.  Section  5436  (1981)  filed  an  Application  with  the  Department 
of  Mines  and  Minerals  for  an  Order  providing  for  the  integration  of 
separately  owned  interests  in  the  Terrance  Markert  Community 
#1-A  well  in  the  SWy4  NWy4  SEy4  of  Section  30,  Township  1  South, 
Range  3  West,  Brown  County,  Illinois. 

Before  hearing.  Applicant  moved  to  continue  the  hearing  until 
10:00  A.M.,  February  17,  1983. 

After  due  notice  as  provided  by  statute  and  by  the  Rules  and 
Procedures  for  Public  Hearings  before  the  Department  of  Mines  and 
Minerals,  a  public  hearing  was  held  on  said  Petition  on  February 
17,  1983,  in  the  City  of  Springfield,  Illinois.  At  said  hearing  before 
the  Department  of  Mines  and  Minerals,  the  Applicant  submitted 
proof,  exhibits,  evidence  and  testimony  relating  to  the  drilling  and 
operation  of  the  proposed  oil  and  gas  well  and  the  refusal  of  Ter- 
rance Jon  Markert  to  integrate  his  interests  and  recommended  that 
the  Application  of  Greer  Energy  Company  for  Integration  of  Sepa- 
rately Owned  Interests  in  the  Terrance  Markert  Community  #1-A 
well  located  330  feet  North  and  330  feet  East  of  the  Southwest 
corner  of  the  Southwest  quarter  of  the  Northwest  quarter  of  the 
Southeast  quarter  of  Section  30,  Township  1  South,  Range  3  West  of 
the  4th  Principal  Meridian,  Brown  County,  Illinois  be  approved  by 
the  Department  of  Mines  and  Minerals.  Other  interested  parties 
were  afforded  an  opportunity  to  be  heard  in  connection  therewith. 
The  Department  of  Mines  and  Minerals  examined  and  considered 
the  information  contained  in  the  following  Illinois  Well  Completion 
Reports  on  file  in  its  office: 

a.  From  Calhoun  Research  and  Development  covering  the  well 
named  and  numbered  Markert  #10  located  330  feet  South 
and  330  feet  West  of  the  Northeast  corner  of  the  Southeast 
quarter  of  the  Southwest  quarter  of  Section  30,  Township  1 
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South,  Range  3  West,  of  the  4th  Principal  Meridian,  Brown 
County,  Illinois. 

b.  From  Calhoun  Research  and  Development  covering  the  well 
named  and  numbered  Markert  #6  located  330  feet  South 
and  330  feet  East  of  the  Northwest  corner  of  the  Southeast 
quarter  of  the  Southwest  quarter  of  the  Southeast  quarter  of 
Section  30,  Township  1  South,  Range  3  West  of  the  4th  Prin- 
cipal Meridian,  Brown  County,  Illinois. 

c.  From  Calhoun  Research  and  Development  covering  the  well 
named  and  numbered  Markert  #4  located  330  feet  South 
and  330  feet  East  of  the  Northwest  corner  of  the  Southeast 
quarter  of  the  Southeast  quarter  of  the  Southwest  quarter  of 
Section  30,  Township  1  South,  Range  3  West,  of  the  4th 
Principal  Meridian,  Brown  County,  Illinois. 

FINDINGS  OF  FACT 

The  Department  of  Mines  and  Minerals  finds: 

1.  That  the  oil  and  gas  underlying  the  following  described  real 
estate: 

TOWNSHIP  1  SOUTH,  RANGE  3  WEST  OF  THE 
FOURTH  PRINCIPAL  MERIDIAN,  BROWN  COUNTY, 
ILLINOIS: 

Section  30:  20  acres  off  the  South  side  of  the  Sy2  NEy4 
except  Vi  acre,  more  or  less,  as  enclosed  by 
fence  now  used  for  school  purposes  in  the  SE 
corner  of  said  tract;  NWy4  SE^A;  and  NEy4 
SE^i,  except  a  tract  of  land  used  for  burial 
ground  36  feet  square  located  near  the  East 
margin  of  said  NEy4  SE^/4  and  equal  distance 
from  the  North  and  South  lines  of  said 
quarter-quarter  section; 

containing  99.50  acres,  more  or  less, 
are  owned  as  follows: 

THE  FEDERAL  LAND  BANK 

OF  ST.  LOUIS  —Undivided  1/2 

TERRANCE  JON  MARKERT  —Undivided  1/2 

2.  That  said  lands  are  subject  to  an  Oil  and  Gas  Lease  dated 
June  29, 1982,  recorded  July  15, 1982  in  Oil  and  Gas  Record  No.  1  at 
page  388  in  the  Office  of  the  Recorder,  Brown  County,  Illinois,  from 
The  Federal  Land  Bank  of  St.  Louis,  Lessor  to  Greer  Energy  Com- 
pany, Lessee. 
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3.  That  Terrance  Jon  Markert  has  refused  to  integrate  his 
interests  in  said  oil  and  gas  with  the  interests  of  Greer  Energy 
Company. 

4.  That  Greer  Energy  Company  has  made  application  to  the 
Mining  Board  for  authorization  to  drill  a  well  located  330  feet  North 
and  330  feet  East  of  the  Southwest  corner  of  the  Southwest  quarter 
of  the  Northwest  quarter  of  the  Southeast  quarter  of  said  Section  30 
and  a  separate  application  for  an  Order  integrating  separately 
owned  interests  in  the  Terrance  Markert  Community  #1-A  in  the 
Southwest  quarter  of  the  Northwest  quarter  of  the  Southeast 
quarter  of  Section  30,  Township  1  South,  Range  3  West  of  the  4th 
Principal  Meridian,  Brown  County,  Illinois. 

5.  That  the  drilling  unit  for  said  well  is  the  Southwest  quarter 
of  the  Northwest  quarter  of  the  Southeast  quarter  of  said  Section  30 
aforesaid. 

6.  That  no  action  has  been  commenced  seeking  permission  to 
drill  said  unit  pursuant  to  the  provisions  of  "An  Act  in  Relation  to 
Oil  and  Gas  Interests  in  Land,"  approved  July  1,  1939,  as 
amended. 

7.  That  any  oil  and  gas  underlying  the  Southwest  quarter  of 
the  Northwest  quarter  of  the  Southeast  quarter  of  said  Section  30 
will  be  drained  by  the  well  named  and  numbered  Markert  #10 
located  in  the  Northeast  quarter  of  the  Southeast  quarter  of  the 
Southwest  quarter  of  Section  30  aforesaid  unless  the  aforesaid  Ter- 
rance Markert  Community  #1-A  well  is  drilled  and  placed  on 
production. 

8.  That  it  is  necessary  for  the  prevention  of  waste  and  to  avoid 
the  drilling  of  unnecessary  wells  to  require  Terrance  Jon  Markert  to 
integrate  his  interests  in  said  oil  and  gas  in  and  to  develop  the 
Southwest  quarter  of  the  Northwest  quarter  of  the  Southeast 
quarter  of  Section  30  aforesaid  as  a  drilling  unit. 

9.  That  Greer  Energy  Company  should  drill,  equip  and  operate 
the  Terrance  Markert  Community  #1-A  in  the  Southwest  quarter  of 
the  Northwest  quarter  of  the  Southeast  quarter  of  Section  30  afore- 
said and  recover  a  proportion  of  its  costs  of  drilling,  testing,  complet- 
ing and  operating  said  well  from  Terrance  Jon  Markert. 

CONCLUSIONS  OF  LAW 

That  Illinois  Revised  Statutes,  c96y2.  Section  5436  (1981)  applies 
to  the  application  of  Greer  Energy  Company  and  these  proceedings 
before  the  Department  of  Mines  and  Minerals. 

That  the  Department  of  Mines  and  Minerals  has  jurisdiction  of 
the  subject  matter  and  the  persons  interested  therein;  that  due  and 
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proper  notices  of  the  application  and  of  the  time,  place  and  purpose 
of  the  hearing  were  given  as  required  by  law,  that  all  interested 
parties  were  afforded  an  opportunity  to  be  heard  therein; 

That  in  the  interest  of  obtaining  the  benefits  of  integrated  produc- 
tion, the  prevention  of  waste,  and  the  protection  of  correlative 
rights,  this  application  should  be  granted. 

ORDER  OF  THE  DEPARTMENT  OF  MINES  AND 
MINERALS 

IT  IS,  THEREFORE,  ORDERED  by  the  Department  of  Mines  and 
Minerals  as  follows: 

A.  That  the  Application  of  Greer  Energy  Company  be  granted 
and  that  the  interest  of  Greer  Energy  Company,  The  Federal  Land 
Bank  of  St.  Louis  and  Terrance  Jon  Markert  in  the  well  drilling  unit 
described  as  follows: 

TOWNSHIP  1  SOUTH,  RANGE  3  WEST  OF  THE 
FOURTH  PRINCIPAL  MERIDIAN,  BROWN  COUNTY, 
ILLINOIS: 

Section  30:  SWy4  NWy4  SEy4 
known  as  the  Terrance  Markert  Community  #1-A  are  hereby 
integrated  for  the  purpose  of  drilling,  testing,  completing  and 
operating  an  oil  and  gas  well. 

B.  That  Terrance  Jon  Markert  shall  receive  as  his  share  of 
production  a  royalty  of  1/2  x  1/8  of  the  oil  and  gas  produced,  saved 
and  marketed  from  the  Terrance  Markert  Community  #1-A  until 
his  market  share  of  the  production,  exclusive  of  such  royalty, 
equals: 

1.  150%  of  his  proportionate  one-half  (1/2)  of  the  actual 
costs  and  expenses  of  drilling,  testing  and  completing 
said  well, 

2.  100%  of  his  proportionate  one-half  (1/2)  of  the  cost  and 
expense  of  all  surface  equipment,  and 

3.  100%  of  his  proportionate  one-half  (1/2)  of  the  cost  of 
operating  the  well  commencing  with  the  first 
production. 

C.  That  Greer  Energy  Company  shall  first  recover  from  the 
proportionate  one-half  (1/2)  of  Terrance  Jon  Markert,  except  1/2  x 
1/8,  of  the  oil  and  gas  produced,  saved  and  marketed,  the 
following: 

1.  150%  of  Terrance  Jon  Markert's  proportionate  one-half 
(1/2)  of  the  actual  costs  and  expenses  of  drilling,  testing 
and  completing  said  well. 
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2.  100%  of  Terrance  Jon  Markert's  proportionate  one-half 
(1/2)  of  the  costs  and  expense  of  all  surface  equipment, 
and 

3.  100%  of  Terrance  Jon  Markert's  proportionate  one-half 
(1/2)  of  the  cost  of  operating  the  Terrance  Markert 
Community  #1-A  commencing  with  the  first 
production. 

D.  That  after  Greer  Energy  Company  has  recovered  150%  of 
one-half  (1/2)  of  the  actual  costs  and  expenses  of  drilling,  testing  and 
completing  said  well  and  100%  of  one-half  (1/2)  of  the  costs  and 
expense  of  all  surface  equipment,  the  purchaser  of  the  oil  produced, 
saved  and  marketed  from  said  drilling  unit  shall  pay  Terrance  Jon 
Markert  a  royalty  of  one-half  (1/2)  of  the  oil  and  gas  produced,  saved 
and  marketed  from  the  Terrance  Markert  Community  #1-A  less 
100%  of  his  proportionate  one-half  (1/2)  of  the  cost  of  operating  the 
Terrance  Markert  Community  #1-A  commencing  with  the  first 
production. 

E.  That  the  purchaser  of  the  oil  produced,  saved  and  marketed 
from  said  drilling  unit  is  authorized  and  directed  to  pay  said  sums 
due  Greer  Energy  Company  out  of  the  proportionate  one-half  (1/2) 
interest  of  Terrance  Jon  Markert  upon  presentation  of  detailed  bill- 
ings for  actual  costs  verified  by  an  officer  of  Greer  Energy 
Company. 

F.  That  integration  of  the  interest  of  Greer  Energy  Company, 
The  Federal  Land  Bank  of  St.  Louis  and  Terrance  Jon  Markert  in 
the  following  described  drilling  unit: 

TOWNSHIP  1  SOUTH,  RANGE  3  WEST  OF  THE 
FOURTH  PRINCIPAL  MERIDIAN,  BROWN  COUNTY, 
ILLINOIS: 

SECTION  30:  SWy4  NWy4  SEy4 
are  hereby  made  effective  the  date  of  this  Order. 

The  Department  of  Mines  and  Minerals  retains  continuing  juris- 
diction over  the  Terrance  Markert  Community  #1-A  in  order  that  it 
may  exercise  such  administrative  control  as  is  consistent  with  its 
powers  and  duties  as  established  by  the  statutes  of  the  State  of 
Illinois. 

Signed,  Ordered  and  Published  this  22nd  day  of  March,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


G«orge  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the   matter   of  the   application   of  Greer    \ 

Energy  Company  for  integration  of  separately    I    q 

owned  interests  in  the  Terrance  Markert  Com-    \^  tt  ^ 

munity  #1-A  well  in  the  SW^A  NWy4  SEy4  of  (   "faring  Urder 

Section  30,  Township  1  South,  Range  3  West,    \ 

Brown  County,  Illinois.  ) 


SUPPLEMENTAL  REPORT  OF  THE  MINING  BOARD 

On  the  22nd  day  of  March,  1983  the  Mining  Board  ordered  inte- 
gration of  the  interests  of  GREER  ENERGY  COMPANY,  THE 
FEDERAL  LAND  BANK  OF  ST.  LOUIS  and  TERRANCE  JON 
MARKERT  in  the  following-described  drilling  unit: 

TOWNSHIP  1  SOUTH,  RANGE  3  WEST  OF  THE 
FOURTH  PRINCIPAL  MERIDIAN,  BROWN  COUNTY, 
ILLINOIS: 

SECTION  30:  SWy4  NWy4  SEy4. 

The  DEPARTMENT  OF  MINES  AND  MINERALS  retained  con- 
tinuing jurisdiction  over  the  Terrance  Markert  Community  #1-A  in 
its  said  Order. 

The  Findings  of  Fact  and  Order  of  the  DEPARTMENT  OF 
MINES  AND  MINERALS  were  premised  upon  the  stipulation  of 
TERRANCE  JON  MARKERT  and  GREER  ENERGY  COMPANY 
that  the  oil  and  gas  underlying  the  aforesaid  land  was  owned  as 
follows: 

THE  FEDERAL  LAND  BANK 

OF  ST.  LOUIS  —Undivided  1/2 

TERRANCE  JON  MARKERT  —Undivided  1/2 

Now  GREER  ENERGY  COMPANY  has  notified  the  MINING 
BOARD  that  the  true  ownership  of  said  oil  and  gas  is  as  follows: 

THE  FEDERAL  LAND  BANK 

OF  ST.  LOUIS  —Undivided  1/2 

TERRANCE  JON  MARKERT  —Undivided  3/8 

MARY  E.  MARKERT  —Undivided  1/8 
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After  due  notice  as  provided  by  statute  and  by  the  Rules  and 
Procedures  for  Hearings  before  the  Department  of  Mines  and  Miner- 
als, a  supplemental  hearing  was  held  on  the  original  Petition  on 
June  22,  1983  in  the  City  of  Springfield,  Illinois.  At  said  hearing 
before  the  DEPARTMENT  OF  MINES  AND  MINERALS,  the  appli- 
cant submitted  proof,  exhibits,  evidence  and  testimony  relating  to 
the  refusal  of  TERRANCE  JON  MARKERT  and  MARY  E.  MAR- 
KERT  to  integrate  their  interests  and  recommended  that  the  Report 
of  the  MINING  BOARD,  Findings  of  Fact  and  Orders  of  the 
DEPARTMENT  OF  MINES  AND  MINERALS  dated  March  22, 
1983  be  amended  to  integrate  the  separately  owned  interest  of 
MARY  E.  MARKERT  in  the  Terrance  Markert  Community  #1-A 
well  located: 

330  feet  North  and  330  feet  East  of  the  Southwest  Corner  of  the 
Southwest  Quarter  of  the  Northwest  Quarter  of  the  Southeast 
Quarter  (SWy4  NWy4  SE^A)  of  Section  30,  Township  1  South, 
Range  3  West  of  the  4th  Principal  Meridian,  Brown  County, 
Illinois. 
Other  interested  parties  were  afforded  an  opportunity  to  be  heard  in 
connection  therewith.  The  DEPARTMENT  OF  MINES  AND  MIN- 
ERALS examined  and  considered  the  following: 

1.  A  certified  copy  of  an  Executor's  Deed  dated  February 
18,  1971,  recorded  in  Book  223  at  page  49  in  the  Office 
of  the  Recorder,  Brown  County,  Illinois,  conveying  the 
subject  oil  and  gas  and  other  property  to  Anthony  Lee 
Markert  and  Terrance  Jon  Markert  as  tenants  in  com- 
mon, and 

2.  A  certified  copy  of  a  Warranty  Deed  dated  March  2, 
1979,  recorded  in  Book  236  at  page  377  in  the  Office  of 
the  Recorder,  Brown  County,  Illinois,  from  Anthony 
Lee  Markert  and  Susan  E.  Markert  to  Terrance  Jon 
Markert  and  Mary  E.  Markert  as  tenants  in  common 
covering  an  undivided  one-half  interest  in  the  subject 
oil  and  gas  and  other  property. 

SUPPLEMENTAL  FINDINGS  OF  FACT 

The  DEPARTMENT  OF  MINES  AND  MINERALS  finds: 

1.  That  the  oil  and  gas  underlying  the  following-described  real 
estate: 

TOWNSHIP  1  SOUTH,  RANGE  3  WEST  OF  THE 
FOURTH  PRINCIPAL  MERIDIAN,  BROWN  COUNTY, 
ILLINOIS: 
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SECTION  30:  20  acres  off  the  South  side  of  the  Sy2  NEy4 
except  V2  acre,  more  or  less,  as  enclosed  by 
fence  now  used  for  school  purposes  in  the  SE 
Corner  of  said  tract;  NWy4  SE^A;  and  NEy4 
SE^A,  except  a  tract  of  land  used  for  burial 
ground  36  feet  square  located  near  the  East 
margin  of  said  NEy4  SEy4  and  equal  dis- 
tance from  the  North  and  South  lines  of  said 
quarter-quarter  section; 
containing  99.50  acres,  more  or  less, 
are  owned  as  follows: 

THE  FEDERAL  LAND  BANK 

OF  ST.  LOUIS  —Undivided  1/2 

TERRANCE  JON  MARKERT  —Undivided  3/8 

MARY  E.  MARKERT  —Undivided  1/8 

2.  That  said  lands  are  subject  to  an  Oil  and  Gas  Lease  dated 
June  29, 1982,  recorded  July  15, 1982  in  Oil  and  Gas  Record  No.  1  at 
page  388  in  the  Office  of  the  Recorder,  Brown  County,  Illinois,  from 
The  Federal  Land  Bank  of  St.  Louis,  Lessor  to  Greer  Energy  Com- 
pany, Lessee. 

3.  That  TERRANCE  JON  MARKERT  and  MARY  E.  MAR- 
KERT have  refused  to  integrate  their  interests  in  said  Oil  and  Gas 
Lease  with  the  interests  of  THE  FEDERAL  LAND  BANK  OF  ST. 
LOUIS  and  GREER  ENERGY  COMPANY. 

4.  That  the  DEPARTMENT  OF  MINES  AND  MINERALS 
heretofore  entered  its  Order  integrating  the  interests  of  TER- 
RANCE JON  MARKERT,  THE  FEDERAL  LAND  BANK  OF  ST. 
LOUIS  and  GREER  ENERGY  COMPANY. 

5.  That  the  drilling  unit  for  said  well  is  the  Southwest  Quarter 
of  the  Northwest  Quarter  of  the  Southeast  Quarter  of  said  Section 
30  aforesaid. 

6.  That  no  action  has  been  commenced  seeking  permission  to 
drill  said  unit  pursuant  to  the  provisions  of  "An  Act  in  Relation  to 
Oil  and  Gas  Interests  in  Land,"  approved  July  1,  1939,  as 
amended. 

7.  That  any  oil  and  gas  underlying  the  Southwest  Quarter  of 
the  Northwest  Quarter  of  the  Southeast  Quarter  of  said  Section  30 
will  be  drained  by  the  well  named  and  numbered  Markert  #10 
located  in  the  Northeast  Quarter  of  the  Southeast  Quarter  of  the 
Southwest  Quarter  of  Section  30  aforesaid  unless  the  aforesaid  Ter- 
rance  Markert  Community  #1-A  well  is  drilled  and  placed  on 
production. 
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8.  That  it  is  necessary  for  the  prevention  of  waste  and  to  avoid 
the  driUing  of  unnecessary  wells  to  require  MARY  E.  MARKERT  to 
integrate  her  interest  in  said  oil  and  gas  in  and  to  develop  the 
Southwest  Quarter  of  the  Northwest  Quarter  of  the  Southeast 
Quarter  of  Section  30  aforesaid  as  a  drilling  unit. 

9.  That  Greer  Energy  Company  should  drill,  equip  and  operate 
the  Terrance  Markert  Community  #1-A  in  the  Southwest  Quarter 
of  the  Northwest  Quarter  of  the  Southeast  Quarter  of  Section  30 
aforesaid  and  recover  a  proportion  of  its  costs  of  drilling,  testing, 
completing  and  operating  said  well  from  MARY  E.  MARKERT. 

CONCLUSIONS  OF  LAW 

That  Illinois  Revised  Statutes,  c96y2.  Section  5436  (1981)  applies 
to  the  application  of  GREER  ENERGY  COMPANY  and  these  pro- 
ceedings before  the  DEPARTMENT  OF  MINES  AND 
MINERALS. 

That  the  DEPARTMENT  OF  MINES  AND  MINERALS  has  juris- 
diction of  the  subject  matter  and  the  persons  interested  therein;  that 
due  and  proper  notices  of  the  application  and  of  the  time,  place  and 
purpose  of  the  hearing  were  given  as  required  by  law,  that  all  inter- 
ested parties  were  afforded  an  opportunity  to  be  heard  therein; 

That  in  the  interest  of  obtaining  the  benefits  of  integrated  produc- 
tion, the  prevention  of  waste,  and  the  protection  of  correlative 
rights,  this  application  should  be  granted. 

SUPPLEMENTAL  ORDER  OF  THE  DEPARTMENT  OF 
MINES  AND  MINERALS 

IT  IS,  THEREFORE,  ORDERED  by  the  DEPARTMENT  OF 
MINES  AND  MINERALS  as  follows: 

A.  That  the  interests  of  MARY  E.  MARKERT  are  hereby  inte- 
grated with  the  interests  of  GREER  ENERGY  COMPANY,  THE 
FEDERAL  LAND  BANK  OF  ST.  LOUIS  and  TERRANCE  JON 
MARKERT  for  the  purpose  of  drilling,  testing,  completing  and 
operating  an  oil  and  gas  well  on  the  well  drilling  unit  described  as 
follows: 

TOWNSHIP  1  SOUTH,  RANGE  3  WEST  OF  THE 
FOURTH  PRINCIPAL  MERIDIAN,  BROWN  COUNTY, 
ILLINOIS: 

SECTION  30:  SWV4  NWy4  SEy4 
known  as  the  Terrance  Markert  Community  #1-A. 
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B.  That  TERRANCE  JON  MARKERT  and  MARY  E.  MAR- 
KERT  shall  receive  as  their  share  of  production  and  royalty  the 
following: 

TERRANCE  JON  MARKERT  3/8  x  1/8 

MARY  E.  MARKERT  1/8  x  1/8 

of  the  oil  and  gas  produced,  saved  and  marketed  from  the  Terrance 
Markert  Community  #1-A  until  their  market  share  of  the  produc- 
tion, exclusive  of  such  royalty,  equals: 

1.  150%  of  their  proportionate  one-half  (1/2)  of  the  actual 
costs  and  expenses  of  drilling,  testing  and  completing 
said  well. 

2.  100%  of  their  proportionate  one-half  (1/2)  of  the  cost 
and  expense  of  all  surface  equipment,  and 

3.  100%  of  their  proportionate  one-half  (1/2)  of  the  cost  of 
operating  the  well  commencing  with  the  first 
production. 

C.  That  GREER  ENERGY  COMPANY  shall  first  recover  from 
the  proportionate  three-eighths  (3/8)  of  TERRANCE  JON  MAR- 
KERT, except  3/8  x  1/8,  of  the  oil  and  gas  produced,  saved  and 
marketed,  the  following: 

1.  150%  of  TERRANCE  JON  MARKERT's  proportionate 
three-eighths  (3/8)  of  the  actual  costs  and  expenses  of 
drilling,  testing  and  completing  said  well, 

2.  100%  of  TERRANCE  JON  MARKERT's  proportionate 
three-eighths  (3/8)  of  the  costs  and  expense  of  all  sur- 
face equipment,  and 

3.  100%  of  TERRANCE  JON  MARKERT's  proportionate 
three-eighths  (3/8)  of  the  cost  of  operating  the  Terrance 
Markert  Community  #1-A  commencing  with  the  first 
production. 

D.  That  GREER  ENERGY  COMPANY  shall  first  recover  from 
the  proportionate  one-eighth  (1/8)  of  MARY  E.  MARKERT,  except 
1/8  X  1/8,  of  the  oil  and  gas  produced,  saved  and  marketed,  the 
following: 

1.  150%  of  MARY  E.  MARKERT's  proportionate  one- 
eighth  (1/8)  of  the  actual  costs  and  expenses  of  drilling, 
testing  and  completing  said  well, 

2.  100%  of  MARY  E.  MARKERT's  proportionate  one- 
eighth  (1/8)  of  the  costs  and  expense  of  all  surface 
equipment,  and 

3.  100%  of  MARY  E.  MARKERT's  proportionate  one- 
eighth  (1/8)  of  the  cost  of  operating  the  Terrance  Mar- 
kert Community  #1-A  commencing  with  the  first 
production. 
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E.  That  after  GREER  ENERGY  COMPANY  has  recovered 
150%  of  one-half  (1/2)  of  the  actual  costs  and  expenses  of  drilling, 
testing  and  completing  said  well  and  100%  of  one-half  (1/2)  of  the 
costs  and  expense  of  all  surface  equipment,  the  purchaser  of  the  oil 
produced,  saved  and  marketed  from  said  drilling  unit  shall  pay 
TERRANCE  JON  MARKERT  a  royalty  of  three-eighths  (3/8)  and 
MARY  E.  MARKERT  a  royalty  of  one-eighth  (1/8)  of  the  oil  and  gas 
produced,  saved  and  marketed  from  the  Terrance  Markert  Commu- 
nity #1-A  less  100%  of  their  proportionate  one-half  (1/2)  of  the  cost 
of  operating  the  Terrance  Markert  Community  #1-A  commencing 
with  the  first  production. 

F.  That  the  purchaser  of  the  oil  produced,  saved  and  marketed 
from  said  drilling  unit  is  authorized  and  directed  to  pay  said  sums 
due  GREER  ENERGY  COMPANY  out  of  the  proportionate  three- 
eighths  (3/8)  interest  of  TERRANCE  JON  MARKERT  and  one- 
eighth  (1/8)  interest  of  MARY  E.  MARKERT  upon  presentation  of 
detailed  billings  for  actual  costs  verified  by  an  officer  of  GREER 
ENERGY  COMPANY. 

G.  That  integration  of  the  interests  of  MARY  E.  MARKERT 
with  the  interests  of  GREER  ENERGY  COMPANY,  THE  FED- 
ERAL LAND  BANK  OF  ST.  LOUIS  and  TERRANCE  JON  MAR- 
KERT in  the  following-described  drilling  unit: 

TOWNSHIP  1  SOUTH,  RANGE  3  WEST  OF  THE 
FOURTH  PRINCIPAL  MERIDIAN,  BROWN  COUNTY, 
ILLINOIS: 

SECTION  30:  SWy4  NWy4  SEy4 
is  hereby  made  effective  the  date  of  this  Order. 

The  DEPARTMENT  OF  MINES  AND  MINERALS  retains  con- 
tinuing jurisdiction  over  the  Terrance  Markert  Community  #1-A  in 
order  that  it  may  exercise  such  administrative  control  as  is  consis- 
tent with  its  powers  and  duties  as  established  by  the  statutes  of  the 
State  of  Illinois. 

Signed,  Ordered  and  Published  this  24th  day  of  June,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  application  of  John  Prior  to 

form  a  20-acre  drilling  unit  and  to  authorize 

the  drilling  of  the  Chesney-Comm.  #1  well    \   Hearing  Order 

located   in   Section    28,   Township    1    North,    (  No.  281 

Range  5  East,  Wayne  County,  Illinois. 

The  State  Mining  Board  considered  the  above  matter  on  April  18, 
1983  in  the  Office  of  the  Division  of  Oil  and  Gas,  Room  704,  Stratton 
Office  Building,  Springfield,  Illinois.  The  objector  has  waived  a 
hearing  and  requested  that  the  State  Mining  Board  issue  an  order 
in  accordance  with  the  provisions  of  Section  22.2  (a)  of  "An  Act  in 
Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground 
Resources  and  Rules  and  Regulations". 

The  objector  having  waived  the  hearing,  the  State  Mining  Board, 
after  consideration  of  the  application  and  supporting  evidence  in  the 
matter,  entered  an  integration  order  to  establish  a  20-acre  drilling 
unit  lying  in  the  Southwest  quarter  of  the  Northwest  quarter  to  drill 
the  following  described  well  to  be  known  as: 

Chesney  Comm.  #1  well  located  330  feet  North  and  330  feet 
East  of  the  Southwest  corner  of  the  Northwest  quarter  of  Sec- 
tion 28,  Township  1  North,  Range  5  East,  Wayne  County, 
Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  application  of  John  Prior  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interest  in 
their  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  a  drilling  unit  consisting  of 
20  acres  lying  in  the  Southwest  quarter  of  the  Northwest  quarter  of 
Section  28,  Township  1  North,  Range  5  East,  Wayne  County,  Illi- 
nois, is  established  and  John  Prior  is  authorized  to  drill  a  well  on 
said  drilling  unit  to  be  known  as  the  Chesney  Comm.  #1  well  to  be 
located  330  feet  North  and  330  feet  East  of  the  Southwest  corner  of 
the  Northwest  quarter  of  Section  28,  Township  1  North,  Range  5 
East,  Wayne  County,  Illinois,  and  that  the  parties  involved  shall 
integrate  their  interests  and  develop  their  lands  as  the  aforesaid 
drilling  unit. 
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IT  IS  FURTHER  ORDERED  that  John  Prior  shall  drill  the  said 
well  and  that  Collins  Brothers  Oil  Company  shall  participate  in  the 
drilling  unit  described  above  to  the  extent  of  6%  of  7/8ths  working 
interest  and  to  the  extent  of  6%  of  the  l/8th  royalty  interest  in  the 
drilling  unit.  The  participation  factor  shall  be  in  accordance  with 
Section  22.2  (d)  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other 
Surface  and  Underground  Resources  and  Rules  and  Regulations", 
being  a  part  of  Chapter  96V2  of  the  Illinois  Revised  Statutes.  The 
participation  factor  is  determined  to  be: 

1.  6%  of  the  costs  and  expenses  of  all  surface  equipment 
and  6%  of  the  costs  and  operating  the  well  concerned 
with  the  first  production  to  be  borne  by  Collins 
Brothers  Oil  Company  and  94%  of  the  costs  and 
expenses  of  all  surface  equipment  and  94%  of  operating 
the  well  concerned  with  the  first  production  to  be  borne 
by  John  Prior. 

2.  9%  of  the  actual  costs  and  expenses  of  drilling,  testing 
and  completing  the  well  to  be  borne  by  Collins 
Brothers  Oil  Company  and  91%  of  actual  costs  of  drill- 
ing, testing  and  completing  said  well  to  be  borne  by 
John  Prior. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  21st  day 
of  April,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  application  of  Exxon  Com- 
pany, U.S.A.,  a  division  of  Exxon  Corporation, 
to  form  a  40-acre  drilling  unit  and  to  authorize    I         Amended 
the  drilling  of  the  J.  D.  Lockwood  Comm.  #3     >  Hearing  Order 
well  located  in  Section  15,  Township  6  South,    (  No.  282 

Range  5  East  of  the  Third  Principal  Meridian, 
Hamilton  County,  Illinois. 

The  State  Mining  Board  considered  the  above  matter  on  May  9, 
1983,  in  the  Office  of  the  Division  of  Oil  and  Gas,  Room  704,  Strat- 
ton  Office  Building,  Springfield,  Illinois.  The  applicant,  Exxon  Com- 
pany, U.S.A.,  a  Division  of  Exxon  Corporation,  hereinafter  "Exxon", 
appeared  for  the  hearing  and  requested  that  the  State  Mining  Board 
issue  an  order  in  accordance  with  the  provisions  of  Section  22.2  (a), 
(b),  (c)  and  (d)  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other 
Surface  and  Underground  Resources  and  Rules  and  Regulations". 

The  applicant  had  previously  requested  a  hearing  on  this  date  and 
had  provided  the  State  Mining  Board  with  all  required  addresses  so 
that  a  notice  of  this  hearing  could  be  mailed  at  least  ten  (10)  days 
prior  to  the  date  of  the  hearing  pursuant  to  Rule  1  (13)  (C)  of  the 
Rules  and  Regulations  of  the  Department  of  Mines  and  Minerals  for 
the  Oil  and  Gas  Division  (approved  and  adopted  November  7,  1951 
and  amended  February  1,  1960,  April  1,  1964  and  December  23, 
1966).  The  applicant  presented  the  application  and  supporting  evi- 
dence in  the  matter  before  the  State  Mining  Board  on  May  9,  1983. 
After  consideration  of  the  application  and  supporting  evidence  in 
the  matter,  the  State  Mining  Board  entered  an  integration  order  to 
establish  a  40-acre  drilling  unit  lying  the  Southwest  quarter  of  the 
Southeast  quarter  to  authorize  the  drilling  of  a  well  to  be  known  as 
the  J.  D.  Lockwood  Comm.  #3  well  located: 

330  feet  South  and  660  feet  West  of  the  Northeast  corner  of  the 
Southwest  quarter  of  the  Southeast  quarter  of  Section  15, 
Township  6  North,  Range  5  East,  of  the  Third  Principal  Merid- 
ian, Hamilton  County,  Illinois. 
The  State  Mining  Board  further  finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool 
that  the  application  of  Exxon  should  be  granted. 
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2.  That  the  parties  involved  should  integrate  their  interest  in 
their  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  a  drilling  unit  consisting  of 
40  acres  lying  the  the  Southwest  quarter  of  the  Southeast  quarter  of 
Section  15,  Township  6  North,  Range  5  East  of  the  Third  Principal 
Meridian,  Hamilton  County,  Illinois,  is  established  and  that  Exxon 
is  authorized  to  drill  a  well  on  said  drilling  unit  to  be  known  as  the 
J.  D.  Lockwood  Comm.  #3  and  to  be  located  330  feet  South  and  660 
feet  West  of  the  Northeast  corner  of  the  Northeast  quarter  of  the 
Southwest  quarter  of  the  Southeast  quarter  of  Section  15,  Township 
6  North,  Range  5  East  of  the  Third  Principal  Meridian,  Hamilton 
County,  Illinois,  and  that  the  parties  involved  shall  integrate  their 
interests  and  develop  their  lands  as  the  aforesaid  drilling  unit. 

IT  IS  FURTHER  ORDERED  that  Exxon  shall  drill,  equip  and 
operate  the  said  well  and  that  the  participation  of  the  other  working 
interest  owners  as  identified  in  Exhibit  "A",  attached  hereto  and 
made  a  part  hereof,  shall  be  made  on  or  before  July  15,  1983  and 
their  participation  in  the  drilling  unit  described  above  shall  be  in 
accordance  with  Section  22.2  (d)  of  "An  Act  in  Relation  to  Oil,  Gas, 
Coal  and  Other  Surface  and  Underground  Resources  and  Rules  and 
Regulations",  being  a  part  of  Chapter  96y2  of  the  Illinois  Revised 
Statutes.  The  participation  factor  is  determined  to  be: 

1.  That  percentage  of  the  parties'  interest  in  the  East  IV2 
of  the  North  3  acres  x  1.584375%  which  is  the  portion 
of  the  40-acre  unit  attributable  to  the  unleased 
adjoined  mineral  interest  owners  in  the  East  IVa  acres 
of  the  North  3  acres  of  the  costs  and  expenses  of  all 
surface  equipment  and  the  parties'  percentage  of  inter- 
est in  the  East  1^2  acres  x  1.584375%  of  the  cost  of 
operating  the  well  concerned  with  first  production  and 
98.415625%  of  the  costs  and  expenses  of  all  surface 
equipment  and  98.415625%  of  the  cost  of  operating  the 
well  concerned  with  the  first  production  to  be  borne  by 
Exxon. 

2.  98.415625%  of  the  actual  costs  and  expenses  of  drill- 
ing, testing  and  completing  the  well  will  be  borne  by 
Exxon  and  1.584375%  of  the  actual  costs  of  drilling, 
testing  and  completing  said  well  to  be  borne  by  those 
parties  denominated  in  Exhibit  "A",  attached  hereto 
and  incorporated  herein,  as  may  elect  to  participate. 
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IT  IS  FURTHER  ORDERED  that  Exxon  may  recover  pursuant  to 
Section  22.2  (d)  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other 
Surface  and  Underground  Resources  and  Rules  and  Regulations  (1) 
100%  of  a  person's  who  elects  to  participate  but  does  not  pay  his  or 
her  costs  share  of  the  costs  and  expenses  of  all  surface  equipment 
and  100%  of  each  such  person's  share  of  the  cost  of  operating  the 
well  commencing  with  the  first  production,  and  (2)  150%  of  the 
person's  share  of  the  actual  cost  and  expenses  of  drilling,  testing  and 
completing  said  well. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  13th  day 
of  July,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 


Enclosure  (Exhibit  "A") 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the   application  of  French 

Creek  Company  to  convert  to  an  enhanced 

recovery  disposal  well  the  George  Spencer  #1    \   Hearing  Order 

well  located  in  Section  22,  Township  4  South,    (  No.  283 

Range  10  East,  White  County,  Illinois. 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:30  A.M. 
Wednesday,  June  22,  1983.  Present  for  the  hearing  for  the  State 
Mining  Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  pres- 
ent were  V.  Louis  Fiedler  and  Lawrence  Fiedler  on  behalf  of  French 
Creek  Company,  the  applicant.  No  one  appeared  on  behalf  of  the 
objector. 

The  State  Mining  Board  having  considered  the  oral  testimony 
submitted  in  said  cause  by  witnesses  duly  and  being  fully  advised  in 
the  matter  finds: 

That  the  application  filed  herein  in  accordance  with  Rule  II-A  of 
"An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Under- 
ground Resources  and  Rules  and  Regulations"  for  a  permit  to  con- 
vert for  salt  water  disposal  purposes  in  the  Warsaw  formation  the 
following  described  well: 

George  Spencer  #1  well  located  330  feet  South  and  330  feet 
East  of  the  Northwest  corner  of  Section  22,  Township  4  South, 
Range  10  East,  White  County,  Illinois, 
shall  be  granted. 

IT  IS  THEREFORE  ORDERED  that  the  application  of  French 
Creek  Company  to  convert  the  above  described  well  to  an  enhanced 
recovery  disposal  well  is  approved  and  a  permit  is  granted. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  20th  day 
of  July,  A.D.,  1983. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  application  of  Ring  Oil 

Company  to  form  a  20  acre  drilling  unit  and  to 

authorize  the  drilling  of  the  Pinaire  Etal  #2 

well  located  in  Section  9,  Township  13  North,     (  ^°-  '^^^ 

Range  5  West,  Sangamon  County,  Illinois. 


Hearing  Order 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  10:30  A.M. 
Wednesday,  June  22,  1983.  Present  for  the  hearing  for  the  State 
Mining  Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  pres- 
ent were  Donald  J.  Casper,  Attorney  at  Law  and  George  Ring  on 
behalf  of  Ring  Oil  Company,  the  applicant.  Appearances  were  also 
made  by  Dan  Anderson  and  Eric  Anderson,  on  behalf  of  John  Carey 
Oil  Company,  Inc.,  the  objector. 

The  State  Mining  Board  having  considered  the  oral  testimony  of 
witnesses  duly  sworn  and  being  fully  advised  in  the  matter  of  the 
application  of  Ring  Oil  Company  for  an  integration  order  to  estab- 
lish a  20  acre  drilling  and  described  as  follows: 

South  Half  of  the  Southwest  quarter  of  the  Northeast  quarter  to 
authorize  the  drilling  of  a  well  to  be  known  as  the  Pinaire  Etal 
#2  well  to  be  located: 

330  feet  North  and  330  feet  East  of  the  Southwest  corner  of 
the  Southwest  quarter  of  the  Northeast  quarter  of  Section 
9,  Township  13  North,  Range  5  West,  Sangamon  County, 
Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  application  of  Ring  Oil  Company  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interest  in 
their  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  a  drilling  unit  consisting  of 
20  acres  and  described  as  the  South  Half  of  the  Southwest  Quarter 
of  the  Northeast  Quarter  of  Section  9,  Township  13  North,  Range  5 
West,  Sangamon  County,  Illinois,  is  established  and  that  Ring  Oil 
Company  is  authorized  to  drill  a  well  on  said  drilling  unit  to  be 
known  as  the  Pinaire  Etal  #2  well  and  to  be  located  330  feet  North 
and  330  feet  East  of  the  Southwest  corner  of  the  Southwest  quarter 
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of  the  Northeast  quarter  of  Section  9,  Township  13  North,  Range  5 
West,  Sangamon  County,  Illinois,  and  that  the  parties  involved 
shall  integrate  their  interests  and  develop  their  lands  as  the  afore- 
said drilling  unit. 

If  prior  to  commencement  of  drilling,  the  objector  and  operator 
agree  to  terms  of  participation  in  the  well,  these  terms  may  be 
substituted  for  this  forced  integration  order.  If  the  objector  elects  to 
participate  in  the  well  he  must  enter  into  an  agreement  with  the 
operator,  and  this  agreement  must  be  filed  with  the  Mining  Board 
prior  to  commencement  of  drilling  of  the  well.  Failure  to  reach  an 
agreement  will  necessitate  the  participation  to  be  on  the  following 
basis. 

IT  IS  FURTHER  ORDERED  that  Ring  Oil  Company  shall  drill 
the  said  well  and  that  John  Carey  Oil  Company,  Inc.  shall  par- 
ticipate in  the  drilling  unit  described  above  to  the  extent  of  12.25% 
of  the  7/8ths  working  interest  and  to  the  extent  of  12.25%  of  the 
l/8th  royalty  interest  in  the  drilling  unit.  The  participation  factor 
shall  be  in  accordance  with  Section  22.2  (d)  of  "An  Act  in  relation  to 
Oil,  Gas,  Coal  and  Other  Surface  and  Underground  Resources  and 
Rules  and  Regulations",  being  a  part  of  Chapter  96y2  of  the  Illinois 
Revised  Statutes.  The  participation  factor  is  determined  to  be: 

1.  12.25%  of  the  costs  and  expenses  of  all  surface  equip- 
ment and  12.25%  of  the  costs  of  operating  the  well 
concerned  with  the  first  production  to  be  borne  by  John 
Carey  Oil  Company,  Inc. 

2.  18.375%  of  actual  costs  and  expenses  of  drilling,  test- 
ing and  completing  the  well  to  be  borne  by  John  Carey 
Oil  Company,  Inc. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  telephone  number 
217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  20th  day 
of  July,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  appHcation  of  Charles  Hig- 

gins  to  form  a  drilling  unit  and  to  authorize  the  f     Hearing  Order 

drilling  of  the  Elmer  Meyers  Etal  Unit  #1  well    >  -^^  285 

in  Section  10,  Township  1  North,  Range  14 

West,  Edwards  County,  Illinois. 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois  at  9:00  A.M.  on  the 
25thday  of  July,  1983. 

C.  Michael  Witters,  Attorney  at  Law  and  Charles  F.  Higgins, 
applicant,  appeared  on  behalf  of  the  applicant.  No  one  appeared  on 
behalf  of  the  objector. 

The  State  Mining  Board  after  being  fully  advised  in  the  matter  of 
the  application  of  Charles  Higgins  for  an  integration  order  to  estab- 
lish a  drilling  unit  to  be  described  as  follows: 

East  Half  of  the  Northwest  Quarter  of  the  Northeast  Quarter  to 
authorize  the  drilling  of  a  well  to  be  known  as  the  Myers-Clod- 
felter  Comm.  #1  well  to  be  located: 

330  feet  South  and  330  feet  East  of  the  Northwest  corner  of 
the  Northeast  Quarter  of  the  Northwest  Quarter  of  the 
Northeast  Quarter  of  Section  10,  Township  1  North,  Range 
14  West,  Edwards  County,  Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  application  of  Charles  Higgins  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interests  in 
the  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  a  drilling  unit  described  as 
the  East  Half  of  the  Northwest  Quarter  of  the  Northeast  Quarter  of 
Section  10,  Township  1  North,  Range  14  West,  Edwards  County, 
Illinois,  is  established  and  Charles  Higgins  is  authorized  to  drill  a 
well  on  said  drilling  unit  to  be  known  as  the  Myers-Clodfelter 
Comm.  #1  well  and  to  be  located  330  feet  South  and  330  feet  East  of 
the  Northwest  Corner  of  the  Northeast  Quarter  of  the  Northwest 
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Quarter  of  the  Northeast  Quarter  of  Section  10,  Township  1  North, 
Range  14  West,  Edwards  County,  Illinois,  and  that  the  parties 
involved  shall  integrate  their  interests  and  develop  their  lands  as 
the  aforesaid  drilling  unit. 

If  prior  to  commencement  of  drilling,  the  objector  and  operator 
agree  to  terms  of  participation  in  the  well,  these  terms  may  be 
substituted  for  this  forced  integration  order.  If  the  objector  elects  to 
participate  in  the  well  he  must  enter  into  an  agreement  with  the 
operator,  and  this  agreement  must  be  filed  with  the  Mining  Board 
prior  to  commencement  of  drilling  of  the  well.  Failure  to  reach  an 
agreement  will  necessitate  the  participation  to  be  on  the  following 
basis. 

IT  IS  FURTHER  ORDERED  THAT  Charles  Higgins  shall  drill 
the  said  well  and  that  Marshall  Lippert  shall  participate  in  the 
drilling  unit  described  above  to  the  extent  of  50%  of  the  7/8ths 
working  interest;  and  Mary  Ermajene  Pixley  shall  participate  in  the 
drilling  unit  to  the  extent  of  .0208333  of  the  l/Sth  royalty  interest; 
and  Virginia  Clodfelter  Goldman  shall  participate  in  the  drilling 
unit  to  the  extent  of  .0520834  of  the  l/8th  royalty  interest;  and  Gary 
Clodfelter  shall  participate  in  the  drilling  unit  to  the  extent  of 
.0520833  of  the  l/8th  royalty  interest.  However,  if  the  royalty  inter- 
est holders  as  reflected  in  the  records  of  the  hearing  have  not  proved 
to  be  royalty  interest  holders  as  the  result  of  a  title  opinion  by  the 
purchaser  of  the  oil,  then  the  royalty  interest  shall  be  paid  to  the 
proven  title  royalty  interest  owner.  The  participation  factor  shall  be 
in  accordance  with  Section  22.2  (3)  of  "An  Act  in  Relation  to  Oil, 
Gas,  Coal  and  Other  Surface  and  Underground  Resources  and  Rules 
and  Regulations",  being  a  part  of  Chapter  96^2  of  the  Illinois 
Revised  Statutes.  The  participation  factor  is  determined  to  be: 

1.  50%  of  the  costs  and  expenses  of  all  surface  equipment 
and  50%  of  the  costs  of  operating  the  well  concerned 
with  the  first  production  to  be  borne  by  Marshall  Lip- 
pert  and  50%  of  the  costs  and  expenses  of  all  surface 
equipment  and  50%  of  the  costs  of  operating  the  well 
concerned  with  first  production  to  be  borne  by  Charles 
Higgins. 

2.  75%  of  actual  costs  and  expenses  of  drilling,  testing 
and  completing  the  well  to  be  borne  by  Marshall  Lip- 
pert  and  25%  of  actual  costs  of  drilling,  testing  and 
completing  said  well  to  be  borne  by  Charles  Higgins. 
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If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  28th  day 
of  July,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  application  of  Huge  Oil, 

Inc.  to  form  a  20-acre  drilling  unit  and  to 

authorize  the  drilling  of  the  Roger  Hubele    I   Hearing  Order 

Comm.  #4  well  located  in  Section  10,  Town-    (  No.  286 

ship  5  South,  Range  8  East,  White  County, 

Illinois. 


The  State  Mining  Board  considered  the  above  matter  on  July  28, 
1983  in  the  Office  of  the  Division  of  Oil  &  Gas,  Room  704,  Stratton 
Office  Building,  Springfield,  Illinois.  The  objector  has  waived  a 
hearing  and  requested  that  the  State  Mining  Board  issue  an  order 
in  accordance  with  the  provisions  of  Section  22.2  (a)  of  "An  Act  in 
Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground 
Resources  and  Rules  and  Regulations". 

The  objector  having  waived  the  hearing,  the  State  Mining  Board, 
after  consideration  of  the  application  and  supporting  evidence  in  the 
matter,  entered  an  integration  order  to  establish  a  20-acre  drilling 
unit  lying  in  the  Southwest  quarter  of  the  Southeast  quarter  to 
authorize  the  drilling  of  a  well  to  be  known  as  the  Roger  Hubele 
Comm.  #4  well  located: 

330  feet  North  and  330  feet  East  of  the  Southwest  corner  of  the 
Southwest  Quarter  of  the  Southeast  Quarter  of  Section  10, 
Township  5  South,  Range  8  East,  White  County,  Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  application  of  Huge  Oil,  Inc.  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interest  in 
their  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  a  drilling  unit  consisting  of 
20  acres  lying  in  the  South  Half  of  the  Southwest  Quarter  of  the 
Southeast  Quarter  of  Section  10,  Township  5  South,  Range  8  East, 
White  County,  Illinois,  is  established  and  that  Huge  Oil,  Inc.  is 
authorized  to  drill  a  well  on  said  drilling  unit  to  be  known  as  the 
Roger  Hubele  Comm.  #4  and  to  be  located  330  feet  North  and  330 
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feet  East  of  the  Southwest  corner  of  the  Southwest  Quarter  of  the 
Southeast  Quarter  of  Section  10,  Township  5  South,  Range  8  East, 
White  County,  Illinois,  and  that  the  parties  involved  shall  integrate 
their  interests  and  develop  their  lands  as  the  aforesaid  drilling 
unit. 

IT  IS  FURTHER  ORDERED  that  Huge  Oil  Company  shall  drill 
the  said  well  and  that  Donahue  Oil  Company  shall  participate  in 
the  drilling  unit  described  above  to  the  extent  of  4.687%  of  the 
7/8ths  working  interest.  The  participation  factor  shall  be  in  accord- 
ance with  Section  22.2  (d)  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal 
and  Other  Surface  and  Underground  Resources  and  Rules  and  Reg- 
ulations", being  a  part  of  Chapter  96V2  of  the  Illinois  Revised  Stat- 
utes. The  participation  factor  is  determined  to  be: 

1.  4.687%  of  the  costs  and  expenses  of  all  surface  equip- 
ment and  4.687%  of  the  costs  and  operating  the  well 
concerned  with  the  first  production  to  be  borne  by  Don- 
ahue Oil  Company  and  95.313%  of  the  costs  and 
expenses  of  all  surface  equipment  and  95.313%  of  the 
costs  of  operating  the  well  concerned  with  the  first  pro- 
duction to  be  borne  by  Huge  Oil,  Inc. 

2.  7.0305%  of  the  actual  costs  and  expenses  of  drilling, 
testing  and  completing  the  well  to  be  borne  by  Don- 
ahue Oil  Company  and  92.9695%  of  actual  costs  of 
drilling,  testing  and  completing  said  well  to  be  borne 
by  Huge  Oil,  Inc. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  29th  day 
of  July,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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BEFORE  THE  MINING  BOARD  OF  THE 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

OF  THE  STATE  OF  ILLINOIS 

In  the  matter  of  the  unitized  management, 
operation  and  further  development,  pursuant 
to  the  rules  and  regulations  of  the  Illinois 
Department  of  Mines  and  Minerals,  Division  of 
Oil  and  Gas,  of  the  following  described  tracts  of 
land,  from  the  surface,  down  to  and  including 
fifty  (50)  feet  below  the  base  of  the  McCloskey 
Limestone  Formation,  (being  the  stratigraphic  I  Hearing  Order 
equivalent  interval  of  which  is  found  between  )  No.  287 

the  depths  of  3,060  feet  and  3,080  feet  as  shown 
on  the  electric  log  of  the  Cochrane  No.  1  Well 
in  the  SW/4  SE/4  NE/4,  Section  11,  Township  4 
South,  Range  3  East)  underlying  the  Unit  area 
for  the  Spring  Garden  Unit  in  the  NW/4,  N/2 
SW/4,  Section  12;  and  NE/4,  N/2  SE/4,  Section 
11;  all  in  Township  4  South,  Range  3  East,  Jef- 
ferson County,  Illinois. 

This  Cause  came  on  for  hearing  before  George  R.  Lane,  Mining 
Board  Representative  and  Hearing  Officer  for  the  Department  of 
Mines  and  Minerals,  Division  of  Oil  and  Gas,  of  the  State  of  Illinois, 
at  9:00  A.M.  on  June  7,  1983,  Stratton  Office  Building,  Springfield, 
Illinois,  for  the  purpose  of  hearing,  taking  testimony,  and  reporting 
findings  and  recommendations  to  the  Board. 

D.  Stanley  Tacker,  Attorney,  and  Mark  S.  Winters,  Landman, 
appeared  for  the  Petitioner,  MAPCO  Production  Company,  d/b/a 
MAPCO  Oil  and  Gas  Company.  George  R.  Lane,  Mining  Board  Rep- 
resentative and  Hearing  Officer,  appeared  for  the  Illinois  Depart- 
ment of  Mines  and  Minerals,  Division  of  Oil  and  Gas.  Charles 
Palmer  and  Bill  McCrary  appeared  as  witnesses  for  the 
Petitioner. 

The  Hearing  Officer  heard  the  Cause,  and  has  proceeded  to  pre- 
pare and  file  his  report  herein,  which  report  has  been  considered 
and  the  Mining  Board  of  the  Department  of  Mines  and  Minerals, 
Division  of  Oil  and  Gas  finds  as  follows: 

FINDINGS 

1.  That  this  is  the  Petition  of  MAPCO  Production  Company,  d/b/a 
MAPCO  Oil  and  Gas  Company,  for  an  Order  for  the  unitized  man- 
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agement,  operation  and  further  development,  pursuant  to  the  law  of 
the  State  of  Illinois  and  the  rules  and  regulations  of  the  Illinois 
Department  of  Mines  and  Minerals,  Division  of  Oil  and  Gas,  of  the 
following  described  tracts  of  land,  from  the  surface  down  to  and 
including  fifty  (50)  feet  below  the  base  of  the  McCloskey  Limestone 
Formation  (being  the  stratigraphic  equivalent  interval  of  which  is 
found  between  the  depths  of  3,060  feet  and  3,080  feet  as  shown  on 
the  electric  log  of  the  Cochrane  No.  1  Well  in  the  SW/4  SE/4  NE/4, 
Section  11,  Township  4  South,  Range  3  East)  underlying  the  Unit 
area  for  the  Spring  Garden  Unit  in  the  NW/4,  N/2  SW/4,  Section  12; 
and  the  NE/4,  N/2  SE/4,  Section  11,  all  in  Township  4  South,  Range 
3  East,  Jefferson  County,  Illinois. 

2.  That  the  Mining  Board  of  the  Department  of  Mines  and  Miner- 
als has  jurisdiction  over  the  subject  matter  herein;  that  Notice  has 
been  given  in  all  respects  as  required  by  the  law  of  the  State  and  by 
the  rules  and  regulations  of  the  Department  of  Mines  and  Minerals, 
Division  of  Oil  and  Gas;  that  Petitioner  is  an  owner  of  an  interest  in 
the  area  covered  by  the  Petition. 

3.  That  the  unitized  management  and  operation  is  economically 
feasible  and  reasonably  necessary  to  increase  the  ultimate  recovery 
of  oil  and  gas,  to  prevent  waste  and  to  protect  correlative  rights. 

4.  That  the  value  of  the  estimated  ultimate  additional  recovery  of 
oil  and  gas  will  exceed  the  estimated  additional  costs,  if  any,  inci- 
dent to  conducting  the  Unit  operation. 

5.  That  the  areal  extent  of  the  pool  or  pools,  or  parts  thereof,  have 
been  reasonably  defined  and  determined  by  drilling  operations,  and 
the  unitization  and  operation  of  such  will  have  no  substantially 
adverse  effect  upon  the  remainder  of  the  pool  or  pools,  or  parts 
thereof. 

6.  That  the  allocation  of  unit  production  to  each  separately  owned 
tract  is  fair,  reasonable,  and  equitable  to  all  owners  of  oil  and  gas 
rights  in  the  Unit  area. 

7.  That  the  determination  and  allocation  of  Unit  expense  is  fair, 
reasonable  and  equitable  to  the  working  interest  owners. 

8.  That  the  compensation  or  adjustment  for  wells,  equipment  and 
other  properties  of  the  working  interest  owners  is  fair,  reasonable 
and  equitable. 

9.  That  the  Plan  of  Unitization,  with  respect  to  such  Unit,  the 
Unit  area,  and  the  common  source  of  supply  as  presented  for 
approval  conform  to  and  comply  with,  in  all  respects,  the  require- 
ments of  the  laws  of  the  State  of  Illinois  and  the  rules  and  regula- 
tions of  the  Illinois  Department  of  Mines  and  Minerals,  Division  of 
Oil  and  Gas;  that  the  Plan  has  been  accepted,  signed  or  ratified,  by 
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more  than  75%  of  the  lessees  of  record  within  the  unit  area;  and  that 
said  Plan  has  been  accepted,  signed  or  ratified  by  more  than  75%  of 
royalty  interest  owners  of  record  within  the  unit  area. 

10.  That  the  Petition  herein  is  supported  by  substantial  evidence 
and  the  Plan  complies  with  the  applicable  statutes  and  regulations; 
therefore,  in  order  to  secure  the  greatest  ultimate  recovery  of  oil 
from  the  sources  of  supply  and  area  covered  by  said  Plan,  to  prevent 
waste  and  to  protect  correlative  rights,  this  Petition  should  be 
granted. 

ORDER 

IT  IS  THEREFORE,  ORDERED  by  the. Mining  Board  of  the 
Department  of  Mines  and  Minerals,  Division  of  Oil  and  Gas: 

1.  That  the  Petition  filed  in  this  Cause  be,  and  the  same  is  hereby 
granted. 

2.  That  the  creation  of  the  Unit  is  hereby  approved  all  in  accord- 
ance with,  upon  and  subject  to  the  terms,  provisions  and  conditions 
of  the  Plan,  and  applicable  State  law,  including  the  rules  and  regu- 
lations of  the  Department  of  Mines  and  Minerals,  Division  of  Oil 
and  Gas. 

3.  That  the  Plan  which  is  attached  to  the  Petition  in  this  Cause  is 
made  a  part  of  this  Order  by  reference  and  is  hereby  approved,  and 
such  Plan  shall  constitute  the  only  Plan  in  and  for  the  Unit  area  and 
the  common  sources  of  supply  described  in  paragraph  1  of  the  Find- 
ings, above,  all  to  the  same  extent  and  with  the  same  force  and  effect 
as  if  copied  herein  in  its  entirety. 

4.  That  each  of  the  separately  owned  tracts  within  the  Unit  area 
are  subject  to  the  terms  and  provisions  of  the  Plan;  that  participa- 
tion in  the  Unit  production  from  the  Unit  and  in  the  other  benefits 
and  burdens  of  the  Unit  shall  be  in  accordance  with  the  terms  and 
provisions  of  the  Plan;  that  the  area  covered  by  this  Plan  and  this 
Order  is  as  follows: 

From  the  surface  down  to  and  including,  fifty  (50)  feet 
below  the  base  of  the  McCloskey  Limestone  Formation, 
(being  the  stratigraphic  equivalent  interval  of  which  is 
found  between  the  depths  of  3,060  feet  and  3,080  feet  as 
shown  on  the  electric  log  of  the  Cochrane  No.  1  Well  located 
in  the  SW/4  SE/4  NE/4  of  Section  11,  Township  4  South, 
Range  3  East),  underlying  the  Unit  area  for  the  Spring 
Garden  Unit  in  the  NW/4,  N/2  SW/4,  Section  12;  and  the 
NE/4,  N/2  SE/4,  Section  11,  all  in  Township  4  South,  Range 
3  East,  Jefferson  County,  Illinois. 
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That  a  plat  is  attached  hereto  as  Exhibit  A  showing  the  Unit 
area. 

5.  That  the  Mining  Board  retains  jurisdiction  over  the  Unit  for 
the  purpose  of  amending,  modifying  and  interpreting  the  terms  of 
this  Order  and  the  Plan. 

DONE  AND  PERFORMED  this  2nd  day  of  August,  1983. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  application  of  Terry  R. 

White  Oil   Company,   Inc.  to  convert  to  an    /   Hearing  Order 

enhanced  recovery  disposal  well  the  Walters     >  ^     2qq 

#7  well  located  in  Section  35,  Township  8 

South,  Range  6  East,  Saline  County,  Illinois. 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:45  A.M.,  Sep- 
tember 6,  1983.  Present  for  the  hearing  for  the  State  Mining  Board 
was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  present  were  Terry 
R.  White,  applicant,  and  Douglas  L.  Shook,  Attorney  at  Law,  on 
behalf  of  Terry  R.  White  Oil  Company.  No  one  appeared  on  behalf  of 
the  objector. 

The  State  Mining  Board  having  considered  the  oral  testimony 
submitted  in  said  cause  by  witness  duly  sworn  in  and  being  fully 
advised  in  the  matter  finds: 

That  the  application  filed  herein  in  accordance  with  Rule  II-A  of 
"An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Under- 
ground Resources  and  Rules  and  Regulations"  for  a  permit  to  con- 
vert for  salt  water  injection  purposes  in  the  Cypress  formation  the 
following  described  well: 

Walters  #7  well  located  357  feet  South  and  341  feet  East  of  the 
Northwest  corner  of  the  Northeast  quarter  of  the  Southeast 
quarter  of  Section  35,  Township  8  South,  Range  6  East,  Saline 
County,  Illinois, 
shall  be  granted. 

IT  IS  THEREFORE  ORDERED  that  the  application  of  Terry  R. 
White  Oil  Company,  Inc.  to  convert  the  above  described  well  to  an 
enhanced  recovery  disposal  well  is  approved  and  a  permit  is 
granted. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 
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DATED  at  Springfield,  Sangamon  County,  Illinois,  this  29th  day 
of  September,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the   matter  of  the   application   of  Booth 

Resources,  Inc.,  to  form  a  twenty  acre  drilling 

unit  and  to  authorize  the  drilling  of  the  D.  V    Hearing  Order 

Bradley  #1  well  located  in  Section  24,  Town-  (  No.  289 

ship  1  North,  Range  7  East,  Wayne  County, 

Illinois. 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Illinois,  at  9:30  A.M.  (C.S.T.)  on  the 
3rd  day  of  October,  1983.  Present  for  the  hearing  for  the  State  Min- 
ing Board  was  Mr.  Greorge  R.  Lane,  Hearing  Officer.  Also  present 
was  Mr.  A.  W.  Murphy  on  behalf  of  the  Applicant. 

The  State  Mining  Board  having  considered  the  oral  testimony  of 
witnesses  duly  sworn,  and  being  fully  advised  in  the  matter  of  the 
application  of  Booth  Resources,  Inc.,  for  an  Integration  Order  to 
establish  a  twenty  acre  drilling  unit  and  described  as  follows: 

West  One-half  of  the  Southeast  Quarter  of  the  Southwest 
Quarter  to  authorize  the  drilling  of  a  well  to  be  known  as  the  D. 
Bradley  #1  Well  to  be  located: 

330  feet  North  and  330  feet  East  of  the  Southwest  Corner  of 
the  Southwest  Quarter  of  the  Southeast  Quarter  of  the 
Southwest  Quarter  of  Section  24,  Township  1  North,  Range 
7  East,  Wayne  County,  Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  Application  of  Booth  Resources,  Inc.,  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interests  in 
the  development  of  their  lands. 

IT  IS,  THEREFORE  ORDERED  that  a  drilling  unit  consisting  of 
twenty  acres  and  described  as  the  West  One-half  (W  1/2)  of  the 
Southeast  Quarter  (SE  1/4)  of  the  Southwest  Quarter  (SW  1/4)  of 
Section  24,  in  Township  1  North,  Range  7  East,  Wayne  County, 
Illinois,  is  established,  and  Booth  Resources,  Inc.,  is  authorized  to 
drill  a  well  on  said  drilling  unit  to  be  known  as  the  D.  Bradley  #1 
well,  and  to  be  located  330  feet  North  and  330  feet  East  of  the 
Southwest  Corner  of  the  Southwest  Quarter  (SW  1/4)  of  the  South- 
east Quarter  (SE  1/4)  of  the  Southwest  Quarter  (SW  1/4)  of  Section 
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24,  Township  1  North,  Range  7  East,  Wa5nie  County,  Illinois,  and 
that  the  parties  involved  shall  integrate  their  interests  and  develop 
their  lands  as  the  aforesaid  drilling  unit. 

If,  prior  to  commencement  on  drilling,  the  Respondents,  Charles 
Stanford,  Jr.,  Leona  Vollintine,  Virginia  Hartline,  Susanne  Camp- 
bell Morton,  Frank  P.  Campbell,  Jr.,  and  Rex  E.  Fitch,  and  Operator 
agree  to  terms  of  participation  in  the  well,  these  terms  may  be 
substituted  for  this  forced  Integration  Order.  If  the  Respondents 
elect  to  participate  in  the  well,  they  must  enter  into  an  Agreement 
with  the  Operator  and  this  Agreement  must  be  filed  with  the  Min- 
ing Board.  Failure  to  reach  an  agreement  will  necessitate  the  par- 
ticipation to  be  on  the  following  basis. 

IT  IS  FURTHER  ORDERED  that  Booth  Resources,  Inc.,  shall 
drill  the  said  well  and  that  Charles  Stanford,  Jr.,  Leona  Vollintine 
and  Virginia  Hartline  shall  each  participate  in  the  drilling  unit 
established  above  to  the  extent  of  .39063%  of  the  7/8ths  working 
interest  and  .39063%  of  the  l/8th  royalty  interest  in  the  drilling 
unit. 

IT  IS  FURTHER  ORDERED  that  the  Respondents,  Susan  Camp- 
bell Morton  and  Frank  P.  Campbell,  Jr.,  shall  each  participate  in 
the  drilling  unit  described  above  to  the  extent  of  .19531%  of  the 
7/8ths  working  interest  and  to  the  extent  of  .19531%  of  the  l/Sth 
royalty  interest  in  the  drilling  unit.  That  the  Respondent,  Rex  E. 
Fitch  participate  in  the  drilling  unit  described  above  to  the  extent  of 
.66550%  of  the  7/8ths  working  interest  and  to  the  extent  of  .66550% 
of  the  l/8th  royalty  interest  in  the  drilling  unit. 

The  participation  factor  shall  be  in  accordance  with  Section  22.2 
(d)  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and 
Underground  Resources  and  Rules  and  Regulations,"  being  a  part  of 
Chapter  96y2  of  the  Illinois  Revised  Statutes.  The  participation  fac- 
tor is  determined  to  be: 

1.  .39063%  of  the  costs  and  expenses  of  all  surface  equip- 
ment and  .39063%  of  the  cost  of  operating  the  well 
concerned  with  the  first  production  to  be  borne  by  the 
Respondents,  Charles  Stanford,  Jr.,  Leona  Vollintine 
and  Virginia  Hartline,  each;  .19531%  of  the  costs  and 
expenses  of  all  surface  equipment  and  .19531%  of  the 
cost  of  operating  the  well  concerned  with  the  first  pro- 
duction to  be  borne  by  the  Respondents,  Susan  Camp- 
bell Morton  and  Frank  P.  Campbell,  Jr.,  each;  .66550% 
of  the  costs  and  expenses  of  all  surface  equipment  and 
.66550%  of  the  cost  of  operating  the  well  concerned 
with  the  first  production  to  be  borne  by  the  Respondent 
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Rex  E.  Fitch;  97.77199%  of  the  costs  and  expenses  of  all 
surface  equipment  and  97.77199%  of  the  cost  of  operat- 
ing the  well  concerned  with  the  first  production  be 
borne  by  Booth  Resources,  Inc. 

2.  .58549%  of  the  actual  costs  and  expenses  of  drilling, 
testing,  and  completing  the  well  to  be  borne  by  the 
Respondents,  Charles  Stanford,  Jr.,  Leona  Vollintine 
and  Virginia  Hartline,  each;  .29297%  of  actual  costs 
and  expenses  of  drilling,  testing  and  completing  the 
well  to  be  borne  by  the  Respondents,  Susan  Campbell 
Morton  and  Frank  P.  Campbell,  Jr.,  each,  and  .99825% 
of  actual  costs  and  expenses  of  drilling,  testing  and 
completing  the  well  to  be  borne  by  the  Respondent,  Rex 
E.  Fitch;  and  96.65934%  of  actual  cost  of  drilling,  test- 
ing and  completing  said  well  to  be  borne  by  Booth 
Resources,  Inc. 

IT  IS  FURTHER  ORDERED  that  Booth  Resources,  Inc.,  be,  and  it 
is  hereby,  entitled  to  the  shares  of  production,  if  any,  from  the  drill- 
ing unit  described  as  the  D.  Bradley  #1  well  attributable  to  the 
interest  of  the  Respondents,  Charles  Stanford,  Jr.,  Leona  Vollintine, 
Virginia  Hartline,  Susan  Campbell  Morton,  Frank  P.  Campbell,  Jr., 
and  Rex  E.  Fitch,  until  the  market  value  of  said  Respondents'  shares 
of  production  equal  the  above  described  respective  shares  of  cost  of 
surface  equipment,  operating  expenses  and  expenses  of  drilling, 
testing  and  completing  the  D.  Bradley  #1  well  that  are  to  be  borne 
by  said  Respondents,  respectively. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineering,  whose  telephone 
number  is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  4th  day  of 
October,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  Petition  of  Ashland  Explo- 
ration, Inc.  for  the  formation  of  the  Flora  North  , 
Unit  in  Clay  County,  Illinois  pursuant  to  the  \    Hearing  Order 
rules  and  regulations  of  the  Illinois  Depart-  (  No.  290 

ment  of  Mines  and  Minerals,  Division  of  Oil 
and  Gas. 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:30  A.M. 
(D.S.T.)  on  August  16,  1983.  Present  for  the  hearing  for  the  State 
Mining  Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  pres- 
ent were  Terry  R.  Black  with  the  Law  Firm  of  Campbell,  Furnall, 
Moore  and  Jacobsen,  on  behalf  of  Ashland  Exploration,  Inc.;  Mark 
Pierce,  Regional  Engineer  on  behalf  of  Ashland  Exploration,  Inc.; 
and  Dale  Winter,  Manager  of  Lester  Winter  Estate.  Witnesses  for 
the  Petitioner  were  Larry  Berrong,  Landman;  John  Avila,  Explora- 
tion Advisor;  and  Ralph  McBee,  Staff  Petroleum  Engineer  —  all  on 
behalf  of  Ashland  Exploration,  Inc.  All  interested  parties  were 
afforded  an  opportunity  to  be  heard  in  connection  therewith. 

The  Hearing  Officer  heard  the  cause  and  considered  the  oral  testi- 
mony of  witnesses  duly  sworn  and  being  fully  advised  in  the  matter 
has  found: 

FINDINGS 

1.  That  the  unitized  management  and  operation  is  economically 
feasible  and  reasonably  necessary  to  increase  the  ultimate  recovery 
of  oil  and  gas,  to  prevent  waste,  and  to  protect  correlative  rights; 
and 

2.  That  the  value  of  the  estimated  ultimate  additional  recovery  of 
oil  and  gas  will  exceed  the  estimated  additional  cost  incident  to 
conducting  the  unit  operation;  and 

3.  That  the  areal  extent  of  the  pool  or  pools,  or  parts  thereof,  has 
been  reasonably  defined  and  determined  by  drilling  operations,  and 
the  unitization  and  operation  of  such  will  have  no  substantially 
adverse  effect  upon  the  remainder  of  the  pool  or  pools,  or  parts 
thereof;  and 

4.  That  the  allocation  of  unit  production  to  each  separately  owned 
tract  is  fair,  reasonable  and  equitable  to  all  owners  of  oil  and  gas 
rights  in  the  unit  area;  and 
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5.  That  the  determination  and  allocation  of  unit  expense  is  fair, 
reasonable  and  equitable;  and 

6.  That  the  compensation  or  adjustment  for  wells,  equipment  and 
other  properties  of  the  working  interest  owners  is  fair,  reasonable 
and  equitable;  and 

7.  That  the  plan  for  unitization  has  been  approved  in  writing  by 
those  persons  who  under  this  Order  will  be  required  to  pay  more 
than  seventy-five  percent  (75%)  of  the  unit  expense  and  also  by  the 
persons  owning  more  than  seventy-five  percent  (75%)  of  the  unit 
production,  or  proceeds  thereof,  that  will  be  credited  to  interests 
which  are  free  of  unit  expense,  including,  but  not  limited  to  royal- 
ties, overriding  royalties,  carried  interest,  net  profit  interests,  and 
production  payments  within  the  North  Flora  Unit. 


ORDER 

IT  IS  THEREFORE  ORDERED  by  the  Mining  Board  of  the 
Department  of  Mines  and  Minerals,  Division  of  Oil  and  Gas: 

1.  That  the  Petition  of  Ashland  Exploration,  Inc.  as  Unit  Opera- 
tor, be  granted  and  that  the  North  Flora  Unit  is  hereby  created  in 
accordance  with  and  subject  to  the  terms,  provisions  and  conditions 
of  the  Petition  for  Unitization  as  filed  in  these  proceedings. 

2.  That  the  North  Flora  Unit  shall  be  the  area  outlined  on  the 
Map,  Exhibit  A,  attached  to  the  Petition  for  Unitization,  and  that 
the  Petition  for  Unitization  is  made  a  part  of  this  Order  by  reference 
with  the  same  force  and  effect  as  if  set  out  herein  in  its  entirety. 

3.  That  each  of  the  tracts  within  the  Unit  Area,  as  shown  on 
Exhibit  A,  attached  to  the  Petition  for  Unitization,  subject  to  the 
terms  and  provisions  of  the  Petition  for  Unitization  shall  participate 
in  the  unit  production  and  in  other  benefits  and  burdens  of  the  unit 
in  accordance  with  the  specified  tract  participation. 

4.  That  petitioner  is  authorized  to  proceed  with  the  enhanced 
recovery  operations  set  forth  in  its  petition  and  as  presented  to  the 
Board. 

5.  That  the  North  Flora  Unit  is  hereby  made  effective  and  unit 
operations  under  these  agreements  can  be  commenced. 

The  Department  of  Mines  and  Minerals  retains  continuing  juris- 
diction over  the  North  Flora  Unit  in  order  that  it  may  exercise  such 
administrative  control  as  is  consistent  with  its  powers  and  duties  as 
established  by  the  statutes  of  the  State  of  Illinois. 

DATED  at  Springfield,  Sangamon  Co.,  Illinois,  this  6th  day  of 
October,  1983. 
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Greorge  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  Petition  of  C.  E.  Brehm 

d/b/a  C.  E.  Brehm  DrilHng  &  Producing,  filed 

pursuant  to  Spacing  Rule  IVd)  (A)  (2)  and  Illi-  I     Hearing  Order 

nois  Revised  Statutes,  Chapter  96y2  for  a  Field- V  -^     931 

Wide  40-Acre  Spacing  Order  in  the  St.  Louis,  (  Amp  H  d 

Salem  and  Warsaw  Formations  for  the  "Ewing 

Field"  located   in  portions   of  Jefferson   and 

Franklin  Counties,  Illinois. 


This  Hearing  Order  No.  231  is  hereby  amended  to  show  the  fol- 
lowing changes  on  Page  3: 

(2)  That  this  Order  shall  cover  the  following  described  area: 
Sections  35  and  36  of  Township  4  South,  Range  3  East,  Section 
31  of  Township  4  South,  Range  4  East,  Jefferson  County,  Illi- 
nois; and 

Section  1  with  the  exception  of  40  acres  lying  in  the  Northeast 
Quarter  of  the  Northeast  Quarter;  Section  2;  the  Southeast 
Quarter  of  Section  3;  Sections  10,  11,  12,  13,  14,  15  and  24  of 
Township  5  South,  Range  3  East,  Sections  6,  7,  18  and  19  of 
Township  5  South,  Range  4  East,  Franklin  County,  Illinois, 

to  be  changed  to  read  as  follows: 

(2)  That  this  Order  shall  cover  the  following  described  area: 
Sections  35  and  36  of  Township  4  South,  Range  3  East,  Section 
31  of  Township  4  South,  Range  4  East,  Jefferson  County,  Illi- 
nois; and 

Section  1  with  the  exception  of  40  acres  lying  in  the  Northeast 
Quarter  of  the  Northeast  Quarter,  and  40  acres  lying  in  the 
Southeast  Quarter  of  the  Southwest  Quarter,  and  40  acres  lying 
in  the  Southwest  Quarter  of  the  Southeast  Quarter;  Section  2; 
the  Southeast  Quarter  of  Section  3;  Sections  10,  11,  12,  13,  14, 
15  and  24  of  Township  5  South,  Range  3  East,  Sections  6,  7,  18 
and  19  of  Township  5  South,  Range  4  East,  Franklin  County, 
Illinois. 
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DATED  at  Springfield,  Sangamon  County,  Illinois,  this  14th  day 
of  October,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  Matter  of  the  Petition  of  C.  E.  Brehm 
d/b/a  C.  E.  Brehm  Drilling  &  Producing,  filed 
pursuant  to  Spacing  Rule  IV(1)  (A)  (2)  and  lUi-  f    Hearing  Order 
nois  Revised  Statutes,  Chapter  104,  Section  V  No.  231 

82A,  for  a  Field-wide  40-Acre  Spacing  Order  in  [         (Amended) 
the  St.  Louis,  Salem  and  Warsaw  Formations  \  2-17-77 

for  the  Ewing  Field  located  in  portions  of  Jef- 
ferson and  Franklin  County,  Illinois. 

This  Hearing  Order  No.  231  is  hereby  amended  to  show  the  fol- 
lowing changes  on  Page  3: 
(2)  That  this  Order  shall  cover  the  following  described  area: 

Sections  35  and  36  of  Township  4  South,  Range  3  East,  Sections 
31  of  Township  4  South,  Range  4  East,  Jefferson  County,  Illi- 
nois; and 

Section  1  with  the  exception  of  40  acres  lying  in  the  Northwest 
Quarter  of  the  Northeast  Quarter,  Section  2,  the  Southeast 
Quarter  of  Section  3,  Sections  10,  11,  12,  13,  14,  15  and  24  of 
Township  5  South,  Range  3  East,  Sections  6,  7,  18  and  19  of 
Township  5  South,  Range  4  East,  Franklin  County,  Illinois. 

to  be  changed  to  read  as  follows: 

(2)  That  this  Order  shall  cover  the  following  described  area: 

Sections  35  and  36  of  Township  4  South,  Range  3  East,  Sections 
31  of  Township  4  South,  Range  4  East,  Jefferson  County,  Illi- 
nois; and 

Section  1  with  the  exception  of  40  acres  lying  in  the  Northeast 
Quarter  of  the  Northeast  Quarter,  Section  2,  the  Southeast 
Quarter  of  Section  3,  Sections  10,  11,  12,  13,  14,  15  and  24  of 
Township  5  South,  Range  3  East,  Sections  6,  7,  18  and  19  of 
Township  5  South,  Range  4  East,  Franklin  County,  Illinois. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  Matter  of  the  Petition  of  C.  E.  Brehm 
d/b/a  C.  E.  Brehm  Drilling  &  Producing,  filed 
pursuant  to  Spacing  Rule  IV(1)  (A)  (2)  and  Illi- 
nois Revised  Statutes,  Chapter  104,  Section  I      Hearing  Order 
82 A,  for  a  Field-wide  40-Acre  Spacing  Order  in  /  No.  231 

the  St.  Louis,  Salem  and  Warsaw  Formations 
for  the  Ewing  Field  located  in  portions  of  Jef- 
ferson County  and  Franklin  County,  Illinois. 

REPORT  OF  THE  MINING  BOARD 

On  January  13,  1977,  C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  & 
Producing,  an  Illinois  corporation,  authorized  to  do  business  in  the 
State  of  Illinois,  filed  a  Petition  with  the  Department  of  Mines  and 
Minerals  for  a  field-wide  40-acre  spacing  Order  in  the  St.  Louis 
Formation,  the  Salem  Formation,  and  the  Warsaw  Formation  in 
portions  of  Jefferson  County  and  Franklin  County,  Illinois. 

After  due  notice  as  provided  in  Illinois  Revised  Statutes,  Chapter 
104,  Section  82a  and  by  Rules  of  Procedure  in  Public  Hearings  for 
the  Department  of  Mines  and  Minerals,  a  public  hearing  was  held 
on  said  Petition  on  January  31,  1977,  in  the  City  of  Springfield, 
Illinois.  At  such  hearing,  before  the  Department  of  Mines  and  Min- 
erals, the  Petitioner  submitted  proof,  exhibits,  evidence  and  testi- 
mony in  support  of  said  Petition.  Other  interested  parties  were 
afforded  an  opportunity  to  be  heard  in  connection  therewith. 

FINDINGS  OF  FACT 

The  Department  of  Mines  and  Minerals  finds: 

(1)  That  C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  &  Producing  is 
the  owner  and  operator  of  a  substantial  number  of  oil  and  gas 
leases  in  the  Ewing  Field,  hereinafter  delineated,  and  is 
thereby  an  interested  party  in  the  establishment  of  field- wide 
spacing  for  this  field;  and 

(2)  That  as  of  January  13,  1977  C.  E.  Brehm  d/b/a  C.  E.  Brehm 
Drilling  &  Producing  had  drilled  and  set  casing  in  five  wells 
drilled  to  these  reservoirs,  and  three  wells  are  now  producing, 
one  from  the  St.  Louis  and  Upper  Warsaw  limestone  and  two 
from  the  lower  Warsaw  limestone;  the  other  two  are  in  the 
process  of  completion;  and 
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(3)  That  the  Clayton  Community  #1  well  located  in  the  North- 
west Quarter  of  the  Southeast  Quarter  of  the  Northeast 
Quarter  of  Section  2,  Township  5  South,  Range  3  East,  Frank- 
lin County,  Illinois,  the  St.  Louis  Formation  is  from  3138  to 
3352,  the  Salem  Formation  from  3352  to  3714,  and  the  War- 
saw Formation  from  3714  to  4245  feet  from  the  surface; 
and 

(4)  That  in  the  absence  of  a  specific  order  of  the  Mining  Board, 
the  General  Spacing  Rule  IV(1)  (A)  (b)  is  applicable  which,  in 
essence,  provides  for  20-acre  drilling  units  for  the  production 
of  oil  or  gas  from  a  limestone  formation  in  a  pool,  the  top  of 
which  lies  less  than  4,000  feet  beneath  the  surface;  and 

(5)  That  C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  &  Producing  has 
drilled  a  number  of  wells  and,  based  upon  production  and 
tests  therefrom,  and  based  upon  other  geological  data,  has 
determined  that  the  Ewing  Field  is  delineated  and  located 
within  the  following  area: 

Sections  35  and  36  of  Township  4  South,  Range  3  East, 
Section  31  of  Township  4  South,  Range  4  East,  Jefferson 
County,  Illinois;  and 

Sections  1,  2,  the  Southeast  Quarter  of  Section  3,  Sections 
10,  11,  12,  13,  14,  15  and  24  of  Township  5  South,  Range  3 
East,  Sections  6,  7, 18  and  19  of  Township  5  South,  Range  4 
East,  Franklin  County,  Illinois, 

hereinafter  called  the  "Ewing  Field";  and 

(6)  That  C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  &  Producing 
has,  by  drilling  oil  and  gas  wells  and  conducting  tests 
thereon,  determined  that  one  well  can  efficiently  and  econom- 
ically drain  a  40-acre  drilling  unit. 

CONCLUSIONS  OF  LAW 

That  Illinois  Revised  Statutes,  Chapter  104,  Section  82a,  applies 
to  the  Petition  of  C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  &  Produc- 
ing and  these  proceedings  before  the  Department  of  Mines  and 
Minerals. 

That  the  Department  of  Mines  and  Minerals  has  jurisdiction  of 
the  subject  matter  and  the  persons  interested  therein;  that  due  and 
proper  notices  of  the  Petition  and  of  the  time,  place  and  purpose  of 
the  hearing  were  given  as  required  by  law;  that  all  interested  par- 
ties were  afforded  an  opportunity  to  be  heard  therein;  and 

That  for  the  prevention  of  waste,  to  protect  and  enforce  the  correl- 
ative rights  of  the  owners  in  the  pool,  and  to  prevent  the  drilling  of 
unnecessary  wells,  this  Petition  should  be  granted. 
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ORDER  OF  THE  DEPARTMENT  OF  MINES  AND 
MINERALS 

It  is,  therefore,  ordered  by  the  Department  of  Mines  and  Minerals 
as  follows: 

(1)  That  the  Petition  of  C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling 
and  Producing  for  an  order  establishing  field-wide  drilling  units  of 
forty  (40)  acres  of  surface  area,  lying  with  a  Quarter-Quarter  Sec- 
tion of  land  (as  established  by  the  United  States  Public  Land  Survey 
made  pursuant  to  the  provisions  of  an  Act  of  Congress)  for  wells 
drilled  or  deepened  for  the  production  of  oil  and  gas  from  the  St. 
Louis  Formation,  which  is  found  at  a  depth  from  3138  feet  to  3352 
feet,  the  Salem  Formation,  which  is  found  at  a  depth  from  3352  feet 
to  3714  feet,  and  the  Warsaw  Formation  which  is  found  at  a  depth 
from  3417  feet  to  4245  feet  from  the  surface,  as  shown  on  Dual 
Laterolog  of  C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  &  Producing's 
Clayton  Community  #1  well  located  990  feet  North  and  330  feet 
East  of  the  Southwest  corner  of  the  Southeast  Quarter  of  the  North- 
east Quarter  of  Section  2,  Township  5  South,  Range  3  East,  Frank- 
lin County,  Illinois,  is  hereby  granted. 

(2)  That  this  Order  shall  cover  the  following  described  area: 
Sections  35  and  36  of  Township  4  South,  Range  3  East,  Section 
31  of  Township  4  South,  Range  4  East,  Jefferson  County,  Illi- 
nois; and 

Section  1  with  the  exception  of  40  acres  lying  in  the  Northwest 
Quarter  of  the  Northeast  Quarter,  Section  2,  the  Southeast 
Quarter  of  Section  3,  Sections  10,  11,  12,  13,  14,  15  and  24  of 
Township  5  South,  Range  3  East,  Sections  6,  7,  18  and  19  of 
Township  5  South,  Range  4  East,  Franklin  County,  Illinois. 

(3)  That  no  more  than  one  well  may  be  drilled  on  each  drilling 
unit  established  by  this  Order. 

(4)  That  the  well  drilled  for  each  unit  be  located  not  less  than 
three  hundred  thirty  (330)  feet  from  the  nearest  external  boundary 
lines  of  the  drilling  unit  nor  less  than  nine  hundred  (900)  feet  from 
the  nearest  location  of  a  producing  well  or  well  being  drilled  or  for 
which  a  permit  has  previously  been  issued  for  the  drilling  of  a  well 
to  the  same  individual  pool. 

(5)  That  all  royalty  interests  within  each  separate  drilling  unit 
be  integrated  and  that  each  Royalty  Owner  within  the  unit  par- 
ticipate in  the  royalty  from  the  well  drilled  thereon  in  the  propor- 
tion to  the  interest  owned  by  such  Royalty  Owner  bears  to  the  total 
of  such  interest  in  the  entire  unit. 

(6)  That  whenever  the  topographical  conditions  of  the  drilling 
unit  render  it  impractical,  without  unreasonable  expense,  to  drill  a 
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well  at  a  location  in  conformity  with  the  spacing  rules,  the  Mining 
Board  may  alter  the  location  after  investigation  and  verification  of 
the  topographical  conditions. 

(7)  That  in  the  case  of  irregular  Sections,  containing  more  or  less 
than  640  acres,  the  Mining  Board  shall  allow  exceptions  or  create 
units  in  order  to  absorb  the  entire  acreage  in  such  Sections  into 
drilling  units. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  8th  day  of 
February,  1977,  A.D. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  application  of  Richard  J.  &  ^ 
Carolyn  M.  Hurst  to  drill  the  George  Comm.   (    Hearing  Order 
#2  well   in  Sec.   22   48   IW,   Perry  County,   (  No.  291 

Illinois.  J 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:00  A.M., 
Monday,  July  11,  1983. 

Present  for  the  hearing  for  the  State  Mining  Board  was  Mr. 
George  R.  Lane,  Petroleum  Engineer.  Appearances  were  made  by 
Steve  Schnake  and  J.  Halbert  Woods,  Attorney  at  Law,  on  behalf  of 
Zeiglar  Coal  Company.  Also  present  were  Carolyn  Hurst  and  Barrel 
George  on  behalf  of  the  applicant. 

The  State  Mining  Board  having  heard  the  oral  testimony  of  wit- 
nesses sworn  and  examined,  having  examined  the  exhibits  intro- 
duced in  said  cause  and  having  been  fully  advised  in  the  matter 
finds: 

That  the  application  filed  by  Richard  J.  &  Carolyn  M.  Hurst  to 
drill  the  following  described  well  to  be  known  as: 

George  Comm.  #2  well  to  be  located  330  feet  South  and  330  feet 
West  of  the  Northeast  corner  of  the  Southwest  quarter  of  Sec- 
tion 22,  Township  4  South,  Range   1  West,  Perry  County, 
Illinois, 
should  be  granted. 

IT  IS  THEREFORE  ORDERED  that  the  application  filed  by  Rich- 
ard J.  &  Carolyn  M.  Hurst  to  drill  the  following  described  well  is 
approved  and  permit  is  granted. 

George  Comm.  #2  well  to  be  located  330  feet  South  and  330  feet 
West  of  the  Northeast  corner  of  the  Southwest  quarter  of  Sec- 
tion 22,  Township  4  South,  Range  1  West,  Perry  County, 
Illinois. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telepone  number  is 
217-782-7756. 
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DATED  at  Springfield,  Sangamon  County,  Illinois,  this  4th  day  of 
November,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  application  of  Ronnie  Joe 

Graham  d/b/a  R.  J.  Graham  Oil  Company  to 

form  drilling  units  to  authorize  the  drilling  of  (     Hearing  Order 

the  Hunley  etal  Community  #1  and  #2  wells  (  No.  292 

in  Section  20,  Township  3  North,  Range  8 

West,  Clay  County,  Illinois. 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:00  A.M.  on 
Tuesday,  October  25,  1983.  Present  for  the  hearing  for  the  State 
Mining  Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  pres- 
ent were  Dixie  Gordon,  Russell  Grordon,  Paul  Hunley,  Lorena  Hun- 
ley; objectors,  and  Jerry  Doyle  Miller,  Attorney  at  Law  on  behalf  of 
Mr.  &  Mrs.  Gordon  and  Mr.  &  Mrs.  Hunley.  Also  present  were  Ron 
Graham  and  Marsha  Graham  and  Peggy  L.  Anderson. 

The  State  Mining  Board  having  considered  the  oral  testimony  of 
witnesses  duly  sworn  and  being  fully  advised  in  the  matter  of  the 
applications  of  Ronnie  Joe  Graham  d/b/a  R.  J.  Graham  Oil  Company 
to  form  drilling  units  consisting  of  10  acres  each  to  drill  the  follow- 
ing described  wells  to  be  known  as: 

Hunley  et  al  Comm.  #1  to  be  located  330  feet  South  and  330  feet 
West  of  the  Northeast  corner  of  the  Southeast  quarter  of  Section 
20,  Township  3  North,  Range  8  East,  Clay  County,  Illinois; 
and 

Hunley  et  al  Comm.  #2  to  be  located  330  feet  South  and  330  feet 
East  of  the  Northwest  corner  of  the  Northeast  quarter  of  the 
Southeast  quarter  of  Section  20,  Township  3  North,  Range  8 
East,  Clay  County,  Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  applications  of  Ronnie  Joe  Graham  d/b/a  R.  J.  Graham  Oil 
Company  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interest  in 
their  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  drilling  units  are  established 
and  Ronnie  Joe  Graham  d/b/a  R.  J.  Graham  Oil  Company  is  author- 
ized to  drill  the  following  described  wells: 
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Hunley  et  al  Comm.  #1  to  be  located  330  feet  South  and  330  feet 
West  of  the  Northeast  corner  of  the  Southeast  quarter  of  Section 
20,  Township  3  North,  Range  8  East,  Clay  County,  Illinois; 
and 

Hunley  et  al  Comm.  #2  to  be  located  330  feet  South  and  330  feet 
East  of  the  Northwest  corner  of  the  Northeast  quarter  of  the 
Southeast  quarter  of  Section  20,  Township  3  North,  Range  8 
East,  Clay  County,  Illinois, 

and  that  the  parties  involved  shall  integrate  their  interests  and 
develop  their  lands  as  the  aforesaid  drilling  unit. 

If  prior  to  commencement  of  drilling,  the  objector  and  operator 
agree  to  terms  of  participation  in  the  wells,  these  terms  may  be 
substituted  for  this  forced  integration  order.  If  the  objector  elects  to 
participate  in  the  wells  he  must  enter  into  an  agreement  with  the 
operator,  and  this  agreement  must  be  filed  with  the  Mining  Board 
prior  to  commencement  of  drilling  of  the  wells.  Failure  to  reach  an 
agreement  will  necessitate  the  participation  to  be  on  the  following 
basis. 

IT  IS  FURTHER  ORDERED  that  Ronnie  Joe  Graham  d/b/a  R.  J. 
Graham  Oil  Company  shall  drill  the  said  wells  and  that  Paul  and 
Lorena  Hunley  shall  participate  in  the  drilling  unit  described  above 
to  the  extent  of  18.75%  of  the  7/8ths  working  interest  and  to  the 
extent  of  18.75%  of  the  l/8ths  royalty  interest  in  the  drilling  unit; 
Russell  and  Dixie  Gordon  shall  participate  in  the  drilling  unit 
described  above  to  the  extent  of  6.25%  of  the  7/8ths  working  interest 
and  to  the  extent  of  6.25%  of  the  l/8ths  royalty  interest.  The  partici- 
pation factor  shall  be  in  accordance  with  Section  22.2  (d)  of  "An  Act 
in  Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground 
Resources  and  Rules  and  Regulations",  being  a  part  of  Chapter  96y2 
of  the  Illinois  Revised  Statutes.  The  participation  factor  is  deter- 
mined to  be: 

1.  18.75%  of  the  costs  and  expenses  of  all  surface  equip- 
ment and  18.75%  of  the  costs  of  operating  the  wells 
concerned  with  the  first  production  to  be  borne  by  Paul 
and  Lorena  Hunley;  and  6.25%  of  the  costs  and 
expenses  of  all  surface  equipment  and  6.25%  of  the 
costs  of  operating  the  wells  concerned  with  the  first 
production  to  be  borne  by  Russell  and  Dixie  Gordon; 
and  75%  of  the  costs  and  expenses  of  all  surface  equip- 
ment and  75%  of  the  costs  of  operating  the  wells  con- 
cerned with  first  production  to  be  borne  by  Ronnie  Joe 
Graham  d/b/a  R.  J.  Graham  Oil  Company. 
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2.  28.125%  of  actual  costs  and  expenses  of  drilling,  test- 
ing and  completing  the  wells  to  be  borne  by  Paul  and 
Lorena  Hunley;  and  9.375%  of  actual  costs  and 
expenses  of  drilling,  testing  and  completing  the  wells 
to  be  borne  by  Russell  and  Dixie  Gordon;  and  62.5%  of 
actual  costs  of  drilling,  testing  and  completing  said 
wells  to  be  borne  by  Ronnie  Joe  Graham  d/b/a  R.  J. 
Graham  Oil  Company. 

IT  IS  FURTHER  ORDERED  that  Ronnie  Joe  Graham  d/b/a  R.  J. 
Graham  Oil  Company  shall  obtain  certified  consent  from  the  Vil- 
lage of  Clay  City,  Illinois,  in  accordance  with  Section  13  of  the  rules 
and  regulations  of  this  office. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  22nd  day 
of  November,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  applications  for  permit  to  use  \ 

vacuum  and  revocation   of  existing  vacuum   >    "EARING  Order 

permits  in  the  Buckhorn  East  Field.  j  ^^-  ^93 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:00  A.M., 
Monday,  November  7,  1983.  Present  for  the  hearing  for  the  State 
Mining  Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  pres- 
ent were  Charles  B.  Wiley,  Vice  President  of  Operations  for  Henry 
Energy  Corporation;  Burton  H.  Mars,  Consultant  with  Operations 
and  Phillip  M.  Caserotti,  Consulting  Petroleum  Geologist,  both  on 
behalf  of  Michael  Taines  Enterprises;  Larry  R.  Williams,  on  behalf 
of  R  &  R  Enterprises;  Skip  Homeier,  on  behalf  of  Homco,  Ltd.;  Don 
Toppmeyer  and  Tom  Smith,  both  on  behalf  of  Calhoun  Research  & 
Development;  Dale  Hollomen,  Manager  of  Operations,  and  Craig  E. 
Young,  Petroleum  Engineer,  and  Morris  S.  Todd,  Vice-President  of 
Engineering,  all  on  behalf  of  Texas  American  Oil  Corporation; 
Steve  Owen  and  William  Grant  and  R.  L.  Johnson,  all  on  behalf  of 
Longhorn  Resources;  Ned  Price  on  behalf  of  Midland  Minerals  Cor- 
poration; J.  D.  Salazar  on  behalf  of  Oak  Brook  Energy;  and  Anthony 
Markert. 

The  State  Mining  Board  having  considered  the  oral  testimony  of 
witnesses  duly  sworn  and  being  fully  advised  in  the  matter  of  the 
applications  for  permit  to  use  vacuum  and  revocation  of  existing 
vacuum  permits  in  the  Buckhorn  East  Field  described  as  follows: 

All  of  Township  1  South,  Range  3  West; 
All  of  Township  1  South,  Range  4  West; 
All  of  Township  2  South,  Range  3  West; 
All  of  Township  2  South,  Range  4  West; 
all  in  Brown  County,  Illinois, 
finds: 

Proponents  of  use  of  vacuum  in  the  Buckhorn  East  Field  failed  to 
offer  conclusive  evidence  in  the  form  of  an  engineering  feasibility 
study  that  would  support  the  use  of  vacuum  nor  was  there  sufficient 
evidence  submitted  as  to  the  potential  use  of  other  forms  of  secon- 
dary recovery  such  as  waterflooding. 

IT  IS  THEREFORE  ORDERED  that  all  applications  for  permits 
to  use  vacuum  in  the  Buckhorn  East  Field  are  hereby  denied  and  all 
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existing  vacuum  permits  are  hereby  revoked.  Vacuum  pimips 
should  be  removed  from  all  leases  in  the  Buckhorn  East  Field  on  or 
before  9:00  A.M.,  December  2,  1983.  Further  consideration  of  use  of 
water  flood  or  vacuum  pumps  in  this  field  will  be  subject  to  the 
operators  coordinating  an  engineering  feasibility  study  of  the  field 
and  the  results  of  the  study  with  the  consensus  of  agreement  as  to 
the  future  use  of  vacuum.  Upon  completion  of  this  study  and  the 
filing  of  a  petition,  this  hearing  may  be  reopened  for  future  consider- 
ation of  the  use  of  vacuum  pumps  in  the  Buckhorn  East  Field. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  29th  day 
of  November,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 


In  the  matter  of  the  application  of  Amosoil, 
Inc.,  to  form  a  20  acre  drilling  unit  and  to 
authorize  the  drilling  of  the  Mugrage  Comm. 
#1  well  in  Section  21,  Township  1  North, 
Range  7  East,  Wayne  County,  Illinois. 


Hearing  Order 
No.  294 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  9:30  A.M., 
Tuesday,  November  29,  1983.  Present  for  the  hearing  for  the  State 
Mining  Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  Also  pres- 
ent was  Mr.  Nash  New,  Agent  for  Amosoil,  Inc.,  the  applicant.  No 
one  appeared  on  behalf  of  the  objector. 

The  State  Mining  Board  having  considered  the  oral  testimony  of 
witness  sworn  in  and  being  fully  advised  in  the  matter  of  the  appli- 
cation of  Amosoil,  Inc.  for  an  integration  order  to  establish  a  20  acre 
drilling  unit  described  as  follows: 

North  Half  of  the  Southeast  Quarter  of  the  Southeast  Quarter 
to  authorize  the  drilling  of  a  well  to  be  known  as  the  Mugrage 
Comm.  #1  well  to  be  located: 

330  feet  South  and  380  feet  West  of  the  Northeast  corner  of 
the  Southeast  quarter  of  the  Southeast  quarter  of  Section 
21,  Township  1  North,  Range  7  East,  Wayne  County, 
Illinois, 
finds: 

1.  That  in  the  interest  of  conservation  and  in  the  protection  of  the 
correlative  rights  of  those  interested  in  the  development  of  the  pool, 
that  the  application  of  Amosoil,  Inc.  should  be  granted. 

2.  That  the  parties  involved  should  integrate  their  interest  in 
their  development  of  their  lands. 

IT  IS  THEREFORE  ORDERED  that  a  drilling  unit  consisting  of 
20  acres  and  described  as  the  North  Half  of  the  Southeast  Quarter  of 
the  Southeast  Quarter  of  Section  21,  Township  1  North,  Range  7 
East,  Wayne  County,  Illinois,  is  established  and  Amosoil,  Inc.  is 
authorized  to  drill  a  well  on  said  drilling  unit  to  be  known  as  the 
Mugrage  Comm.  #1  well  and  to  be  located  330  feet  South  and  380 
feet  West  of  the  Northeast  corner  of  the  Southeast  quarter  of  the 
Southeast  Quarter  of  Section  21,  Township  1  North,  Range  7  East, 
Wayne  County,  Illinois,  and  that  the  parties  involved  shall  inte- 
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grate  their  interests  and  develop  their  lands  as  the  aforesaid  drill- 
ing unit. 

If  prior  to  commencement  of  drilling,  the  objector  and  operator 
agree  to  terms  of  participation  in  the  well,  these  terms  may  be 
substituted  for  this  forced  integration  order.  If  the  objector  elects  to 
participate  in  the  well  he  must  enter  into  an  agreement  with  the 
operator,  and  this  agreement  must  be  filed  with  the  Mining  Board 
prior  to  commencement  of  drilling  of  the  well.  Failure  to  reach  an 
agreement  will  necessitate  the  participation  to  be  on  the  following 
basis. 

IT  IS  FURTHER  ORDERED  that  Amosoil,  Inc.  shall  drill  the  said 
well  and  that  Mary  Logan  Hodge  shall  participate  in  the  drilling 
unit  described  above  to  the  extent  of  6.25%  of  the  7/8ths  working 
interest  and  to  the  extent  of  6.25%  of  the  l/8th  royalty  interest  in 
the  drilling  unit.  The  participation  factor  shall  be  in  accordance 
with  Section  22.2  (d)  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal  and 
Other  Surface  and  Underground  Resources  and  Rules  and  Regula- 
tions", being  a  part  of  Chapter  96!/2  of  the  Illinois  Revised  Statutes. 
The  participation  factor  is  determined  to  be: 

1.  6.25%  of  the  costs  and  expenses  of  all  surface  equip- 
ment and  6.25%  of  the  costs  of  operating  the  well  con- 
cerned with  the  first  production  to  be  borne  by  Mary 
Logan  Hodge  and  93.75%  of  the  costs  and  expenses  of 
all  surface  equipment  and  93.75%  of  the  costs  of 
operating  the  well  concerned  with  first  production  to 
be  borne  by  Amosoil,  Inc. 

2.  9.375%  of  actual  costs  and  expenses  of  drilling,  testing 
and  completing  the  well  to  be  borne  by  Mary  Logan 
Hodge  and  90.625%  of  actual  costs  of  drilling,  testing 
and  completing  said  well  to  be  borne  by  Amosoil,  Inc. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  1st  day  of 
December,  A.D.,  1983. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 

DIVISION  OF  OIL  AND  GAS 

SPRINGFIELD,  ILLINOIS 

In  the  matter  of  the  applications  of  Herman  L.  \ 
Loeb  for  water  input  wells  in  Sections  2  and  3,  f    Hearing  Order 
Township  2   North,  Range   3   West,  Clinton  f  No.  295 

County,  Illinois,  J 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  Stratton  Office  Building,  Springfield,  Illinois,  at  1:30  P.M.,  Mon- 
day, November  7, 1983.  Present  for  the  hearing  for  the  State  Mining 
Board  was  Mr.  George  R.  Lane,  Hearing  Officer.  William  P.  Gavin, 
Attorney  with  the  Law  Firm  of  Gundlach,  Lee,  Eggmann,  Boyle  & 
Roessler,  appeared  on  behalf  of  John  F.  Dunnill,  Inc.,  Willene  Dun- 
nill,  Victor  Dettrich,  Richard  Burnham,  John  Cargill,  W.  Leroy  Bar- 
nard, and  Herman  Dederer.  Patrick  J.  Hitpas,  Attorney  with  the 
Law  Firm  of  Hitpas  &  Mehochko,  appeared  on  behalf  of  Herman  L. 
Loeb,  applicant.  Also  present  at  the  hearing  were  John  Dunnill, 
William  Dunnill,  Grordon  Carpenter  and  Paul  Kahrhoff  who  pre- 
sented testimony  on  behalf  of  the  objectors;  and  Albert  A.  Woll  and 
Robert  Haas  who  presented  testimony  on  behalf  of  the  applicant. 
Willene  Dunnilll  and  David  Woll  were  also  present. 

The  State  Mining  Board  having  considered  the  oral  testimony 
submitted  in  said  cause  by  witnesses  duly  sworn  and  having  exam- 
ined the  exhibits  introduced  in  said  cause  and  being  fully  advised  in 
the  matter  finds: 

1.  That  this  agency  has  subject  matter  jurisdiction  over  this  mat- 
ter pursuant  to  Section  9  of  "An  Act  in  Relation  to  Oil,  Gas,  Coal, 
and  Other  Surface  and  Underground  Resources"  as  well  as  the  rules 
and  regulations  of  the  Department  of  Mines  and  Minerals  for  the 
Division  of  Oil  and  Gas. 

2.  Each  of  the  petitioner's  applications  for  permission  to  drill 
water  injection  wells  should  be  denied  for  the  reason  that  there  are 
primary  production  oil  wells  within  the  near  vicinity  of  the  proposed 
water  injection  wells,  and  these  primary  production  wells  would  be 
adversely  affected  if  the  petitioner's  water  injection  project  is  ini- 
tiated and  carried  out. 


IT  IS  THEREFORE  ORDERED  that  the  applications  of  Herman 
L.  Loeb  to  convert  the  following  described  wells  to  water  input 
wells: 
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Leopold  Deters  #15-WI  well  located  187  feet  South  and  637  feet 
East  of  the  Northwest  corner  of  the  Southwest  quarter  of  Sec- 
tion 2,  Township  2  North,  Range  3  West,  Clinton  County,  Illi- 
nois, and 

Winifred  McCabe  #11-WI  well  located  1019  feet  North  and  135 
feet  East  of  the  Southwest  corner  of  the  Southeast  quarter  of  the 
Northeast  quarter  of  Section  3,  Township  2  North,  Range  3 
West,  Clinton  County,  Illinois, 

and  to  drill  the  following  described  new  well  for  water  input 

purposes: 

Winifred  McCabe  #13-WI  to  be  located  250  feet  South  and  20 
feet  West  of  the  Northeast  corner  of  the  Southeast  quarter  of 
the  Northeast  quarter  of  Section  3,  Township  2  North,  Range  3 
West,  Clinton  County,  Illinois, 
is  herewith  denied. 

Further  consideration  of  a  proposed  water  flood  or  enhanced  recov- 
ery project  for  this  field  will  be  subject  to  the  operators  coordinating 
a  comprehensive  engineering  feasibility  study  of  the  entire  field  and 
the  results  of  the  study  with  the  consensus  of  agreement  to  be 
included  in  a  petition  to  reopen  this  hearing  for  future 
consideration. 

If  you  have  any  questions  pertaining  to  this  matter,  please  contact 
Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone  number 
is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  20th  day 
of  January,  A.D.,  1984. 


BY  ORDER  OF  THE  STATE  MINING  BOARD: 


George  R.  Lane 

Mining  Board  Representative 


LAND  RECLAMATION  DIVISION 
DEPARTMENT  OF  MINES  AND  MINERALS 

227  South  7th  Street  —  Suite  204 

Springfield,  Illinois   62706 

Phone:  217-782-4970 

Douglas  Downing,  Supervisor 

DIVISION  STAFF 

Ronald  Armstrong,  Account  Technician 

Ernest  Ashby,  Permit  Coordinator 

Mary  Beth  Ballard,  Clerk  Typist 

Betty  Hayes,  Secretary 

Mary  Pat  Kelly,  Clerk  Typist  (1/1-3/31/83) 

Reba  Kozelka,  Correspondent 

Sue  Laue,  Public  Information  Officer 

Mary  Jo  Murray,  Technical  Advisor 

Tina  Palazzolo,  Clerk  Typist  (1/1-5/31/83) 

Michele  Phillips,  Reclamation  Specialist 

Lana  Puckorius,  Correspondent  (6/1-8/22/83) 

Connie  Shewmake,  Clerk  Typist 

Roberta  Staten,  Technical  Advisor 

Thomas  Stevens,  Account  Technician  (1/1-6/15/83) 

Rosemary  Sugent,  Clerk  Stenographer 

Ann  Vaughn,  Clerk  Stenographer  (1/1-3/31/83) 

Helen  Young,  Accountant 

Leo  Zappa,  Jr.,  Technical  Advisor  (1/1-8/26/83) 

Non-Coal  (Aggregates)  Field  Staff 

J.  Donovan  Larson,  Supervisor  ..(Retired  12/31/83)  ..  Phone:  217-528-6913 

Linda  Hiltabrand Phone:  815-446-4890 

Michael  Porter Phone:  618-687-3783 


NORTHERN  DISTRICT 

227  South  7th  Street  —  Suite  204 

Springfield,  Illinois   62706 

Phone:  217-782-4970 

Johnny  Reising,  District  Supervisor 

Ronald  Dale,  Blasting  Specialist 
Paul  Ehret,  Environmental  Protection  Specialist 
Willie  Gale,  Jr.,  Reclamation  Specialist 
Darrell  Lewis,  Environmental  Protection  Engineer 
Allen  Oertel,  Environmental  Protection  SpeciaHst 
Donald  Pflederer,  Reclamation  Specialist 
Michael  Sponsler,  Reclam.ation  Specialist 
Scott  Schmitz,  Reclamation  Specialist 


SOUTHERN  DISTRICT 

202  East  Main  Street  —  Suite  206 

Marion,  Illinois   62959 

Phone:  618-997-6391 

Charles  Medvick,  District  Supervisor 

Robert  Anderson,  Blasting  Specialist 

Lauren  Beckman,  Reclamation  Specialist 

James  Blakemore,  Reclamation  Specialist  (1/1-7/15/83) 

Mabel  Chapman,  Clerk  Stenographer 

James  Churney,  Reclamation  Specialist 

Randy  Davis,  Reclamation  Specialist 

James  French,  Reclamation  Specialist 

Dean  Livesay,  Reclamation  Specialist 

Danny  Lowry,  Engineer 

Alan  Meyers,  Reclamation  Specialist 

John  Mitchell,  Reclamation  Specialist 

Dale  Nolan,  Reclamation  Specialist 

WilHam  O'Leary,  Reclamation  Specialist 

Dan  Smith,  Reclamation  Specialist 

Dean  Spindler,  Reclamation  Specialist  (Soils) 

State  Agencies  assisting  the  Land  Reclamation  Division  reviewing  applications  by 

way  of  Interagency  Agreements: 

Illinois  Environmental  Protection  Agency 

Illinois  Department  of  Agriculture 

Illinois  Department  of  Conservation 

Illinois  Department  of  Energy  and  Natural  Resources 

Illinois  Department  of  Transportation,  Division  of  Water  Resources 

lUinois  Department  of  Commerce  and  Community  Affairs 

MEMBERS  OF  SURFACE  MINING  ADVISORY  COUNCIL 

HENRY  N.  BARKHAUSEN  (Chairman)       GEORGE  DIRKES 
Route  1  522  West  Burlington 

Jonesboro,  Illinois  62952  LaGrange,  Illinois  60525 

DR.  W.  D.  KLIMSTRA  (Vice  Chairman)       RAY  LAMBERT 
13  Hillcrest  Drive  Rural  Route  1 

Carbondale,  Illinois  62901  Cutler,  Illinois  62238 

RICHARD  H.  CLEMMONS  (Secretary)         W.  ARLEY  LEMONS 

1701  Towanda  Avenue  702  North  Park 

Bloomington,  Illinois  61704  Sesser,  Illinois  62884 

WENDELL  R.  CLARK  RICHARD  E.  LOUNSBURY 

Rural  Route  1  P.O.  Box  496 

Victoria,  Illinois  61485  Carlinville,  Illinois  62626 

KENNETH  DAWES  KENNETH  STELLHORN 

1108  East  Ash  Rural  Route  2 

Herrin,  Illinois  62948  Red  Bud,  Illinois  62278 


ANNUAL  REPORT 
LAND  RECLAMATION  DIVISION 

A  state  surface  mining  regulatory  program  has  been  in  existence 
in  Illinois  since  1962.  The  Open  Cut  Land  Reclamation  Act  (OCM) 
required  spoil  ridge  tops  to  be  levelled,  graded  and  vegetated. 
Requirements  for  reclamation  were  increased  under  the  Surface 
Mined  Land  Reclamation  Act  (SMLRA)  of  1968.  The  Surface  Mined 
Land  Conservation  and  Reclamation  Act  (SMLRCA)  was  passed 
in  1971  and  has  been  amended  periodically  adding  stricter  provisions. 
In  1977,  the  federal  Surface  Mining  Control  and  Reclamation  Act, 
P.  L.  95-87,  was  passed  and  states  were  required  to  develop 
regulatory  programs  at  least  as  stringent  as  the  federal  rules  and 
regulations.  Illinois  amended  SMLCRA  in  1978  to  obtain  the 
authority  to  operate  an  interim  regulatory  program  until  federal 
approval  was  received  for  a  permanent  regulatory  program.  The 
Illinois  Surface  Coal  Mining  Land  Conservation  and  Reclamation 
Act  (1980  Act)  was  enacted  on  June  1,  1980  in  order  to  allow 
development  and  implementation  of  the  permanent  program. 
Illinois'  program  was  conditionally  approved  by  the  Secretary  of 
the  U.  S.  Department  of  the  Interior  on  June  1,  1982. 

All  surface  and  underground  coal  mining  operations  and  secon- 
dary (carbon)  recovery  operations  in  the  state  are  regulated  under 
the  permanent  program  which  took  effect  February  1,  1983. 

Federal  approval  of  the  state  program  has  enabled  Illinois  to 
receive  its  50  percent  share  of  federal  reclamation  funds  for  restora- 
tion of  abandoned  mined  lands.  Other  types  of  mining  in  the  state 
continue  to  operate  under  SMLCRA  as  amended  in  1977.  No  rule 
or  law  changes  were  made  for  these  operations  in  1983. 

Prior  to  July  1976  the  Division  issued  permits  as  annual  permits 
and  after  1976  for  one,  two  or  three  years.  Operating  permits  issued 
since  1962  are  listed  in  Table  I  according  to  their  year  of  termina- 
tion. The  law  under  which  permits  were  issued  is  also  identified. 

For  permits  issued  since  1962,  a  total  of  799  permit  locations  at 
255  mines  were  being  inspected  as  of  December  31,  1983  for  all  types 
of  surface  mineral  extraction.  For  coal,  420  permit  locations  were 
under  inspection  for  119  mines.  Surface  areas  of  underground  coal 
mines,  refuse  disposal  areas,  surface  mine  support  facilities,  as  well 
as  carbon  recovery  operations  were  inspected  in  1983.  For  limestone 
extraction,  256  permit  locations  were  under  inspection  at  87  mines; 
for  shale  and  clay,  24  permit  locations  at  9  mines;  for  silica  sand, 
41  permit  locations  at  10  mines;  and  for  sand  and  gravel,  58  permit 
locations  at  30  mines. 


The  total  number  of  acres  under  existing  permits  is  234,495.98. 
The  majority  of  this  acreage  (222,318.73  acres)  is  for  coal  opera- 
tions. Of  the  remaining  acres,  8,563.85  acres  have  been  permitted 
for  limestone  operations,  2,328.20  acres  for  sand  and  gravel;  914.82 
acres  for  silica  sand  and  460.38  acres  for  shale  and  clay. 

Acres  affected  by  mining  activities  (133,030.43)  is  somewhat  lower 
than  permitted  acres.  The  total  acres  affected  are  123,393.91  for 
coal,  7,058.16  for  limestone,  1,622.93  for  sand  and  gravel,  621.32 
for  silica  sand,  and  334.12  for  shale  and  clay.  Under  the  perma- 
nent program,  reporting  of  affected  acreages  for  areas  utilized  to 
facilitate  surface  coal  mining  after  February  1,  1983  was  required 
for  surface  coal  mine  support  facihties,  carbon  recovery  sites  and 
refuse  area  permits.  Affected  acreage  reports  were  not  required  for 
surface  operations  associated  with  underground  mines. 

A  total  of  2,130.19  acres  have  been  reaffected  by  mining  opera- 
tions. For  coal,  2,091.14  acres  have  been  reaffected  while  30.80  acres 
have  been  reaffected  by  limestone  operations  and  8.25  acres  have 
been  reaffected  by  shale  and  clay  operations. 

Tables  II  and  III  reflect  the  amount  of  land  reclaimed  in  the  state 
under  three  earher  state  laws,  OCM  and  SMLRA  (Table  II)  and 
SMLRCA  (Table  III).  Totals  on  Table  II  are  Hsted  according  to 
the  calendar  year  the  acreage  was  affected  and  the  year  this  affected 
acreage  was  reclaimed  and  the  bond  released.  Totals  on  Table  III 
are  listed  according  to  the  year  that  the  permit  for  mineral  extrac- 
tion expires.  These  tables  include  only  those  acres  for  which  grading 
and  vegetation  bond  was  released.  Those  acres  with  vegetation  bond 
remaining  (which  may  have  had  the  grading  bond  previously  re- 
leased) are  not  included  on  either  Table.  Adjustment  bond  release 
for  re-permitted  refuse  areas  and  reaffected  acreage  are  tallied 
separately. 
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A  total  of  103,181  acres  were  mined  for  coal  prior  to 
December  31,  1961  when  permit  and  reclamation  requirements  came 
into  effect.  The  reclamation  totals  given  in  Table  II  are  for  coal 
mining  permits  issued  from  1962  through  1968  under  OCM  and  for 
permits  issued  from  fiscal  year  1969  through  fiscal  year  1972  under 
SMLRA.  Reclamation  totals  are  occasionally  higher  than  acres 
affected  because  acres  reclaimed  prior  to  the  first  law  (OCM)  which 
met  the  minimum  standards  were  included  in  the  totals  (Table  II 
only).  For  coal  and  limestone,  about  half  of  the  total  reclaimed  acres 
were  graded  for  crop  or  pasture  and  about  half  for  strike-off  pasture. 
Nearly  half  of  the  shale  and  clay  and  half  the  silica  sand  and  sand 
and  gravel  acres  were  graded  for  crop  or  pasture. 

Total  acres  reclaimed  in  Table  III  are  divided  under  categories 
for  grading  and  texture  and  for  land  use.  For  coal,  nearly  three- 
fourths  of  the  total  reclaimed  acres  were  released  for  pasture  land 
use.  Around  half  the  land  reclaimed  from  limestone  extraction  was 
released  for  pasture  use.  Shale  and  clay  operations  had  a  high  percen- 
tage of  land  reclaimed  for  pastureland  use.  Both  silica  sand  and 
sand  and  gravel  operation  have  half  of  land  reclaimed  as  pit  floor, 
water  impoundment,  highwall  or  road. 

Grading  and  texture  categories  for  coal  show  7,852.09  acres  have 
been  reclaimed,  about  one-third  of  the  total,  and  released  to  Rule 
1104  standards  or  a  maximum  grade  of  4  percent  of  the  original 
grade.  The  remaining  areas  have  been  reclaimed  to  a  maximum  grade 
of  15  or  30  percent.  The  majority  of  the  acres  for  limestone,  clay 
and  shale,  siUca  sand  and  sand  and  gravel  were  reclaimed  to  a  max- 
imum grade  of  15  or  30  percent.  These  slopes  are  common  for 
pasture  land  use. 
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Coal*.                72  permits 

73  permits 

74  permits 

75  permits 

76  permits 

76  permits(SMLCRA  Amend.) 

77  permits(SMLCRA  Amend.) 

78  permits(SMLCRA  Amend.) 

79  permits(SMLCRA  Amend.) 

79  permits(SMLCRA  Amend.) 

80  permits(SMLCRA  Amend.) 

80  permits(SMLCRA  Amend.  1978) 

81  permits(SMLCRA  Amend.) 

81  permits(SMLCRA  Amend.  1978) 

82  permits(SMLCRA  Amend.  1978) 

83  permits(SMLCRA  Amend.  1978) 

84  permits(SMLCRA  Amend.  1978) 

85  permlts(SMLCRA  Amend.  1978) 

TOTAL 

13 
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To  determine  the  number  of  acres  reclaimed  and  released  from 
bond  obligation  in  1983,  contrast  reclamation  totals  with  those  from 
Table  III  in  the  1982  annual  report. 

During  1983,  the  Divison  issued  letters  under  both  SMLRA  and 
SMLCRA  notifying  mining  operators  to  remedy  a  noncompliance 
to  avoid  bond  forfeiture  (Noncompliance  Chart).  Under  the 
SMLRA,  one  90-day  letter  was  sent  to  a  coal  operator. 

Ten  45-day  letters,  including  one  to  a  coal  operator  and  nine  to 
hmestone  extraction  operators  were  sent  under  SMLCRA  in  1983. 
There  were  no  30-day  letters  sent.  Letters  are  withdrawn  once  an 
operator  has  shown  adherence  to  a  fixed  schedule  to  remedy  the 
noncompliance. 

Under  SMLCRA  and  the  1980  Act,  written  citations  are  issued 
for  any  violation  of  the  Act,  the  rules  and  regulations  or  condi- 
tions of  a  coal  mining  permit.  There  were  a  total  of  127  notices 
of  violation  issued  in  1983.  Notices  require  remedial  action  and  a 
time  frame  for  violation  abatement.  Under  the  permanent  program, 
the  Department  has  the  authority  to  assess  and  correct  fines  for  each 
violation.  A  total  of  $32,890  in  fines  was  deposited  in  the  General 
Revenue  Fund  by  the  Department  from  January  1  —  December  3 1 , 
1983.  Eleven  cessation  orders  were  issued  in  1983.  The  majority  of 
these  cessation  orders  were  issued  for  failure  to  abate  a  violation. 
Cessation  orders  may  also  be  issued  when  a  practice  results  in  im- 
minent danger  to  public  health  and  safety  or  significant  environmen- 
tal harm. 


NONCOMPLIANCE  CHART 

SURFACE  COAL  MINING 
LAND  CONSERVATION  AND  RECLAMATION  ACT 


SURFACE-MINED  LAND  CONSERVATION 
AND  RECLAMATION  ACT 


N 
Product 

Jtices  of  Violation 
No.  of  Notices 

Product 

Cessations 
No.  of  Cessations 

Coat 

127 

Coal 

11 

Total 

127 

Total 

11 

18 


SURFACE-MINED  LAND  CONSERVATION 
AND  RECLAMATION  ACT 


Product 

45-day  Letters 
No.  of  Notices 

Product 

30-day  Letters 
No.  of  Notices 

Coal 

1 
9 

Limestone 

Totals 

10 

Totals 

SURFACE  MINED  LAND  RECLAMATION  ACT 

Product 

90-day  Letter 
No.  of  Notices 

Product 

30-day  Letter 
No.  of  Notices 

Coal 

1 

Totals 

1 

When  a  coal  mining  company  fails  to  perform  required  reclama- 
tion, its  surety  bond  can  be  secured  so  that  reclamation  can  by  per- 
formed by  the  Division.  Table  IV  is  a  summary  by  coal  company 
of  surety  bond  forfeitures  for  all  reclamation  laws  except  the  1980 
Act. 

To  date,  bond  forefeiture  has  been  requested  by  the  Division  on 
a  total  of  804.3  permitted  acres  (acres  reclaimed  and  acres  remain- 
ing) and  291.73  unpermitted  acres.  Of  the  permitted  acreage,  495.85 
acres  have  been  reclaimed,  and  174.03  unpermitted  acres  have  been 
reclaimed. 

A  total  of  $483,833.58  in  forfeitures  has  been  requested  by  the 
Division  (forfeitures  requested  and  bond  forfeited)  and  $458,433.58 
has  been  forfeited  to  date.  The  Division  has  performed  reclama- 
tion with  bond  forfeitures  totaUing  $299,040.06. 

The  total  amount  of  land  disturbed  due  to  surface  mining  (coal 
only)  in  Illinois  is  listed  in  Table  V.  Affected  acres  are  by  county 
for  surface  mining  prior  to  and  after  reclamation  laws  were  passed. 

A  total  of  235,293.51  acres  have  been  affected  by  surface  min- 
ing in  the  state  to  date,  with  103,181  acres  affected  prior  to  reclama- 
tion laws.  A  total  of  11,634.26  acres  were  affected  in  1983,  an  in- 
crease of  6,989.41  acres  from  1982.  This  increase  is,  in  part,  due 
to  the  fact  that  more  types  of  facilities  (i.e.  surface  mine  support 
facihties)  were  required  to  file  affected  acreage  reports  in  1983. 
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For  acres  affected  in  1983,  Perry  County  continues  to  be  the 
leading  county  with  5,517.40.  WiUiamson  County  is  next  with 
1,245.80  acres  affected,  then  Fulton  with  960.8  acres  and  Randolph 
with  921.90  acres.  Saline  and  St.  Clair  counties  had  904.96  and 
906.90  affected  acres,  respectively. 

Perry  County  also  has  the  highest  percentage  of  acres  affected 
by  surface  mining,  15.18  percent.  Fulton  County  is  next  with  9.36 
percent,  then  Williamson  with  6.71  percent.  Saline  with  5.45  percent 
and  Knox  with  4.70  percent.  To  date,  0.652  percent  of  the  entire 
state  has  been  affected  by  surface  mining. 

Figure  I  is  a  graphical  representation  of  the  total  affected  acreage 
for  coal  operation  based  on  permit  years.  This  Figure  shows  a  slight 
upturn  in  the  general  downward  trend  of  acres  affected  for  coal 
mining  for  permits  issued  since  1963. 

The  Division  has  also  issued  refuse  disposal  permits  for  coal  and 
aggregate  mining  under  SMLRA  and  SMLCRA  (Table  VI).  A  total 
of  166  permits  have  been  issued  under  both  Acts  with  87  presently 
in  effect.  A  total  of  4,542.87  acres  have  been  permitted  for  refuse 
disposal.  Bond  has  been  released  on  1,308.02  acres. 
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In  Table  VII,  acreage  to  be  reclaimed  under  surface  mining  permit 
reclamation  plans  approved  from  July  1  —  December  31,  1983  are 
described  by  mineral  product.  Total  permitted  acreage  is  5,442.95 
acres.  Table  VII  lists  the  reclaimed  areas  by  two  major  categories: 
slope  and  texture  (capability)  and  land  use.  Capability  to  which  the 
land  must  by  reclaimed  is  determined  by  the  Department  and  is 
dependent  upon  the  capability  prior  to  mining  activity.  The  post- 
mining  land  use,  however,  may  also  involve  personal  choice  of  the 
landowner  or  preferred  land  management  practices  (i.e.,  the  Depart- 
ment may  allow  rowcrop  capable  land  to  be  used  as  pasture  land). 
For  the  land  permitted  in  this  time  frame  for  all  types  of  surface 
mining,  70.63  percent  will  be  reclaimed  to  Rule  1 104  or  high  capabi- 
lity rowcrop  standards  while  11.77  percent  will  be  returned  to  its 
maximum  original  contour,  6.44  percent  will  have  a  maximum  grade 
of  15  percent  and  5.82  percent  a  maximum  grade  of  30  percent. 

According  to  land  use  plans,  78.44  percent  of  the  land  will  be 
reclaimed  to  agricultural  use,  9.49  percent  to  forest  use,  5.82  percent 
for  water  use,  5.38  percent  for  wildlife  use  and  0.88  percent  for 
industrial  use.  Land  use  patterns  for  reclamation  plans  in  permits 
issued  since  1975  show  the  following: 


PERCENT  OF  LAND  USED  AS  — 
(all  minerals) 


Year 

Percent  of  Land  Used  As— 

Permit 

Issued 

Agriculture 

Forest 

Wildlife 

Industrial 

Water 

1975 

94.46 

1.48 

0.09 

2.58 

1976 

90.46 

5.94 

0.13 

2.77 

1977 

83.42 

7.63 

6.94 

0.44 

1978 

62.38 

33.74 

2.30 

1.58 

1979 

82.06 

9.42 

5.42 

3.10 

1980 

74.98 

14.95 

6.66 

3.41 

1981 

64.09 

18.22 

6.48 

0.88 

10.33 

1982 

73.21 

5.04 

11.43 

2.87 

7.44 

1983 

78.44 

9.49 

5.38 

0.88 

5.82 

Mean  (Percent) 

78.17 

11.77 

4.98 

2.05 

7.86 
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FIGURE  2 

For  coal  only,  data  from  Table  VII  and  Table  IX  showing  the 
change  in  land  use  after  mining  has  been  presented  in  Figure  2.  The 
lower  chart  of  Figure  2  shows  the  planned  land  use  after  coal  min- 
ing on  lands  permitted  from  July  1  —  December  31,  1983.  The 
majority,  78.44  percent,  will  be  in  agricultural  use.  For  the  remaining 
acres,  9.49  percent  of  the  land  will  be  in  forest  use,  5.82  percent 
in  water,  5.38  percent  in  wildhfe  and  0.88  percent  in  industrial  use. 
This  may  be  contrasted  with  the  land  uses  before  mining  (from  Table 
IX  and  the  upper  chart  of  Figure  2)  showing  69.03  percent 
agricultural  land  (pasture  and  crop).  Pre-mining  land  uses  also 
included  18.87  percent  industrial  use,  11.47  percent  forest  use  and 
0.63  percent  water.  There  will  be  a  significant  increase  in  the  amount 
of  acreage  reclaimed  to  agricultural  uses. 

Under  SMLCRA,  the  Division  is  required  to  hold  public  hear- 
ing to  discuss  proposed  land  reclamation  plans,  when  requested  by 
a  county  board  or  commission  in  the  county  where  mining  is 
proposed.  No  hearings  were  held  in  1983  under  SMLCRA. 


VIII  SUMMARY  OF  PUBLIC  HEARINGS  AND 

INFORMAL  CONFERENCES  HELD  BY  DEPARTMENT 

(January  1  —  December  31,  1983) 


Product 

County 

SMLCRA^ 
Hearings 

1980  Act^ 
Informal  Conference 

Hearings 

Coal 

Edgar 
Fulton 
Perry 
Saline 
St.  Clair 
TOTAL 

— 

1 

6 
2 
1 

1 

0 

1 

10 

^  Interim  Program 
^  Permanent  Program 
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FIGURE  2* 
July  1  —  December  31,  1983 

Forest 


Pasture 


Water 
0.63% 


Industrial 


Crop 


PRE-MINING  LAND  USES 


Forest 


Wildlife 


Agriculture 


APPROVED  POST—MINING  LAND  USES 

Data  from:  Tables  VII  and  IX  (Coal  only) 
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Under  the  permanent  program  (1980  Act),  a  variety  of  individuals 
may  request  the  Department  conduct  an  informal  conference  and/or 
a  public  hearing  to  discuss  the  permit  applications.  Informal 
conferences  may  be  requested,  in  writing,  by  any  person  whose 
interests  are  or  may  be  adversely  affected  by  issuance  of  the  permit, 
as  well  as  any  officer  of  any  federal,  state  or  local  government 
agency.  A  public  hearing  may  also  be  requested,  in  writing,  by  the 
above  mentioned  entities  or  any  interested  person.  The  Department 
conducted  one  informal  conference  and  ten  public  hearings  in  1983. 

Table  IX  shows,  by  mineral  product,  the  type  of  land  use  during 
the  five-year  period  preceding  surface  mining  permit  issuance.  Only 
land  with  permits  issued  from  July  1  —  December  31,  1983  are 
shown. 

For  the  five-year  period,  69.03  percent  of  3,757.39  acres  was  used 
for  agricultural  uses  (crops  or  pasture).  A  total  of  18.87  percent 
was  used  for  industrial  purposes,  1 1 .47  percent  for  forest  and  0.63 
percent  for  water. 

Following  is  a  similar  chart  for  five-year  land  use  periods 
preceding  issuance  of  surface  mining  permits  reported  annually  since 
1972.  The  chart  shows  a  change  between  1982  and  1983  with  a 
decrease  in  the  percentage  of  pastureland,  forestland  and  water 
permitted.  There  was  an  increase  in  the  percentage  of  cropland  and 
industrial  land  permitted. 
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PERCENT  OF  LAND  USED  AS  — 
Five  Year  Period  Prior  to  Permit  Issuance 


Year 

Percent  of  Land  Used  As— 

Permit 

Issued 

Crop 

Pasture 

Forest 

Industrial  Water 

1972 

60.50 

17.02 

21.20 

1.27 

1973 

51.02 

28.88 

20.02 

0.08 

1974 

49.21 

21.53 

28.98 

0.28 

1975 

53.28 

15.03 

30.76 

0.93 

1976 

52.47 

16.78 

30.52 

0.21 

1977 

43.82 

23.84 

31.63 

0.71 

1978 

23.26 

30.53 

40.96 

1.57 

1979 

49.59 

22.10 

17.16 

5.93 

1980 

57.98 

9.74 

26.55 

4.42 

1981 

33.14 

23.76 

42.51 

0.50 

0.09 

1982 

42.01 

29.26 

19.82 

5.30 

3.61 

1983 

55.81 

13.22 

11.47 

18.87 

0.63 

Mean  (Percent) 

47.67 

20.97 

26.80 

3.34 

1.44 

The  following  chart  combines  land  use  categories  from  the  two 
preceding  tables  (VII  and  IX)  to  give  an  overall  picture  of  the  land 
uses  for  the  five-year  period  preceding  permit  issuance  annually  and 
the  planned  land  use  after  mining. 


FIVE  YEAR  PRE-MINING  PERIOD 


Year 

Percent  of  Land  Used  As- 

- 

Permit 

Issued 

Agriculture 

Forest 

industrial 

Water 

1978 

53.79 

40.96 

1.57 

1979 

71.69 

17.16 

5.93 

1980 

67.72 

26.55 

4.42 

1981 

56.90 

42.51 

0.50 

0.09 

1982 

71.27 

19.82 

5.30 

3.61 

1983 

69.03 

11.47 

18.87 

0.63 

Mean  (Percent) 

65.07 

26.41 

6.10 

1.44 
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PLANNED  LAND  USE  AFTER  MINING 


Year 

Percent  of  Land  Used  As- 

- 

Permit 

Issued 

Agriculture 

Forest 

Industrial 

Water 

1978 

62.38 

36.04 

1.58 

1979 

82.06 

14.84 

3.10 

1980 

74.98 

21.61 

3.41 

1981 

64.09 

24.70 

0.88 

10.33 

1982 

73.21 

16.47 

2.87 

7.44 

1983 

78.44 

14.87 

0.88 

5.82 

Mean  (Percent) 

72.53 

21.92 

2.12 

7.86 

Crop  and  pasture  areas  are  combined  under  agriculture,  while 
forest  and  wildlife  categories  are  combined  under  forest.  Data  was 
taken  from  Tables  VII  and  IX  shown  and  from  Tables  A  and  C 
in  previous  annual  reports. 

Land  uses  after  mining  for  1983  are  similar  to  the  land  uses  in 
existence  for  the  previous  five  years.  Under  SMLCRA  and 
SCMLCRA  (1980  Act),  there  has  been  a  regulatory  preference  for 
land  to  be  reclaimed  to  the  pre-mining  uses.  Changes  in  land  use 
must  be  approved  under  an  alternative  land  use  procedure.  For  1983, 
the  amount  of  land  to  be  used  for  agriculture,  forest  and  water 
increased  compared  to  used  of  the  land  during  the  five-year 
pre-mining  period.  Industrial  use  of  the  land  decreased  significantly. 

Non-coal  surface  mining  permit  applicants  are  required  to  sub- 
mit information  pertaining  to  land  ownership  and  assessed  valua- 
tion for  acres  to  be  surface  mined.  For  permits  issued  from  July 
1  —  December  31,  1983,  such  data  are  summarized  in  Table  X  by 
mineral  type.  Information  regarding  the  assessed  valuation  is  not 
required  in  the  permit  application  utilized  for  coal  mining  operations 
under  the  permanent  program.  .\ny  assessed  valuation  data  available 
for  coal  operations,  were  included  in  Table  X. 
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Table  XI  shows,  by  product  type,  the  number  of  surety  bonds 
held  by  the  Divison  for  surface  mining  permits  and  refuse  disposal 
area  permits,  for  both  surface  and  underground  mines,  that  were 
issued  in  1983.  Also  shown  are  bonds  held  on  previously  issued 
permits. 

A  total  of  50  surface  mining  permit  bonds  were  received  in  1983 
for  20,425.61  acres  at  a  value  of  $212,107,503.  Twenty-seven  of 
the  bonds  were  for  coal  operations  and  19  for  limestone.  The  average 
surface  mining  bond  rate  per  acre  is  $10,384.39,  more  than  twice 
the  rate  for  1982  at  $4,644.42.  For  refuse  disposal  area  permits, 
bond  was  received  in  1983  for  85.1  acres  for  sihca  sand  and  sand 
and  gravel  operations,  at  a  value  of  $57,000  ($669.80/acre).  With 
bonds  held  on  previously  issued  permits,  the  total  bond  held  by  the 
Division  for  1983  was  $402,845,205  for  surface  mining  permits  and 
$2,915,23'6  for  refuse  disposal  area  permits. 

Methods  to  remove  overburden  for  surface  mining  reported  for 
July  1  —  December  31,  1983  are  summarized  in  Table  XII  for  all 
types  of  mineral  extraction.  Over  half  of  the  acreage  mined,  3,317.90 
acres,  was  by  dragline,  primarily  by  coal  mining.  Dragline  and  shovel 
machinery  were  used  on  1,678  acres  and  dozer  and  scraper 
machinery  on  376.90  acres.  The  remainder  of  the  acreage  constituted 
miscellaneous  areas  which  may  not  have  incurred  actual  mining  (i.e. 
haulage  roads)  or  may  have  employed  an  alternate  method  for 
mining. 
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Table  XIII  shows,  by  mineral  type,  the  depth  of  overburden  for 
mining  permits  issued  from  July  1  —  December  31,  1983.  Over  half 
the  acreage,  3,596  acres,  had  overburden  depth  between  100  and 
125  feet.  Another  1,344.90  acres  had  overburden  depth  in  the  76 
to  100  feet  range.  Both  of  these  acreages  were  coal  removal.  Over- 
burden depth  for  aggregate  operation  is  relatively  shallow,  usually 
the  0  to  50  feet.  Overburden  depths  for  carbon  recovery  operations 
ranged  from  1  to  10  feet.  The  remaining  acreage  was  utilized  for 
activities  such  as  haulage  roads  or  other  support  facilities. 

The  following  Table  shows  percentages  of  overburden  depths  since 
1972  for  coal  mined  acreages.  In  the  past,  most  overburden  depths 
for  coal  removal  were  in  the  51  to  75  feet  and  76  to  100  range. 
However;  in  1983,  a  shift  to  deeper  coal  removal  is  seen  with  nearly 
two-thirds  in  the  100  to  125  foot  range,  3,569  acres,  and  1,344.90 
acres  in  the  76  to  100  foot  range. 


PERCENT  OF  PERMIT  ACREAGE 


Year 

26'  -  75'  Depth 

75' -100'  Depth   100' -1 

25'  Depth 

1972 

85.3 

12.1 

1973 

73.1 

26.8 

1974 

81.0 

18.5 

1975 

69.9 

29.4 

1976 

64.2 

35.6 

1977 

7.3 

89.1 

1978 

99.3 

0 

1979 

43.4 

46.9 

1980 

12.4 

73.4 

1981 

60.0 

34.0 

1982 

57.2 

18.6 

1983 

0.01 

25.5 

57.7 
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Under  SCMLCRA,  the  capability  of  land  prior  to  coal  mining 
is  determined  using  several  criteria  (i.e.  slope).  Land  use  after 
reclamation  can  be  contrasted  with  this  information.  Table  XIV 
summarizes  data  for  coal  mined  acres  by  county,  July  1  —  December 
31,  1983. 

Total  permit  acreage  for  coal  mining  was  5,268.20  acres  with 
2,946.6  acres  or  55.93  percent  actually  used  for  row  crop  production 
before  mining  (Col.  2).  A  total  of  3,903.4  acres  or  74.09  percent 
of  permitted  acreage  was  Class  1,  2,  or  3  land  (Col.  5)  according 
to  U.S.D.A.  Soil  Conservation  Service  categories,  and  1,365.8  acres 
or  25.93  percent  was  not  Class  1,  2  or  3  (Col.  3). 

A  total  of  3,420.1  acres  of  Class  1,  2  and  3  land,  64.92  percent 
of  this  total  permitted  acreage,  also  had  A  and  B  slopes  (Col.  4). 
This  acreage  is  generally  considered  to  be  prime  farmland 
(A  =  0-2%;  B  =  2-5%).  More  acreage  permitted  for  coal  mining 
had  the  capabihty  for  rowcrop  production  (Col.  4)  than  was  ac- 
tually being  used  for  rowcrops  (Col.  2)  before  mining. 

WiUiamson  and  Saline  Counties  had  more  Class  1,  2  and  3  land 
with  A  and  B  slopes  (Col.  4)  than  acreage  being  used  for  rowcrop 
production  (Col.  2). 

Land  capabilities  existing  before  mining  must  be  restored  after 
mining.  However,  land  uses  or  vegetation  planned  need  not 
correspond  to  capability.  Land  is  often  initially  restored  to  pasture 
to  regain  tilth,  organic  matter,  nutrients,  etc.,  which  may  be  reduced 
by  the  mining  process  before  rowcrop  production  is  started. 
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